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^o the Right Hon. and Hon. the 

«HIEE COMMISSIONERS and GOVERNORS 

OF* 

; His af ajssty^s REVENUE in IRELAND. 

May it.pleafe your Honours* 

^T HAVE, at my leifure. hours penned a Treatife, entitdedy 
'X'CrAUGiNG Unmasked ; in which I \ivre endeavoured to 
difperfe the clouds .which overfhadow thofe great truths in 
MucUdy Tacquetf and other ohfcure, though learned writers. It 
is a received truth, and confefled by all who have a true tafte 
to the elegancy and furpriiiqg beauty of Numbers, that 
they are now, and always will be, capable of new difcove« 
ries : for moll writer^, in ^king pppp them to explain thofe 
profound Problems, do infeniibly hurry the confufed reader 
into a labyrinth, and that \>y ^ chain of dark and pei> 
plexed terms, as the great Pope has it, in his Ejso^ vpom 
Criticism : 

. , Some lose 4heir. tense their learning to display f 
jtnd some explain the meamng quite awaym 

For my part I beg leave to afliire your Honours, that I 
have ufed all my induftry to make thofe great men fpeak for 
the advantage of the public, and that in plain and intelligible 
terms ; and as this Treatife is intended for the improvement of 
the Revenue Officees, my duty dire6ted, and your Honourt 
flation challenged this dedication. To mention here your 
Honours great abilities for this large trufl, or your impartial 
management of affairs, I fay, though (hining chara^ers, and 
perfpicuous in your Honours, yet they are already too well 
known to the public, to admit of any improvement by any 
panegyric of mine ; the mterefl of the Revenue, youf Honours 
have always made and cileemed your own ; and I hope this 
work, which is condnfive to that fame intereft, fo far as the 
reformation of its Officers,, will meet encouragement from 
your Honours. The afUvity of a crowned head is read in his 
Ibldiers ; juft fo, the judgment of Governors, in that of their 
Officers : Notus in Fratres animo PatemOf was the great com* 
mendation which Hoe ace gave one of his Patrons* It is- 
certain, whoever goes about to reform fuch as count thenifelvet 
his equal in placei undertakes an office befet wilh difficultieay 

it a ^"^ 



Tbe Dedication: 

itfpeiki a confijenoe of his own capacity, attd at the' fame 
time feems to infer a charge of ignorance upon others : and as 
every man has a conceit of his own merit, he thinks himfelf 
undervalued hy inftrudion t it is "but an unacceptable civilityt 
Co offer to let in the rays of underftanding upon thofe minds, 
' which are ufed to fubfift in tlie dark ; it is like opening day 
light upen a neft'of Owls, which always fets them a fcreeching. 
But neither thofe, nor any other difcouragement, (but your 
Honours denying me a prote£Uon) (hall hinder me from .the 
generous attempt of endeavouring to be ufeful in my ftation : 
though I am fulficiently (enilble of the greatneis.of the defign, 
and have long wifhed that fome abler genius would have under* 
taken it« With this refolution I humbly conclude. 

May it pleafe your Honours, 

Your moft dutiful. 

Moil humble, and 

Molt obedient fervant, 



JOHN BALLARD* 



Co t^t 3Reabm 



Honest Reader, for to tuci I speak ^ 

It is as ftrange to meet a Book without a Vtthctf as to meet 
a. Lady paying a vifit without tedious compliments and cere* 
monfi in which (like your fuUbme Prefiu:es) they take up 
more time than in the vifit itfelf ; but in my judgment, a pie^e 
wdl done^ needs none^ and what is ill done 1 am fure defer^es 
iione : As to xny part, I have no delign to argue my trader 
into a Gdmplaifance to thU my Work, by a ftudiied Preface^ 
BOr txik I apprehend a neceffity of courtiqg a reception, where 
the Work, carries along with it the force of demonftratioii* 
Itliis ihort Trad was principally defigned for the ufe of tht, 
BLsTiHUB Officers, but may indifferently ferre others ; tiA 
as a neceflary preparative to Stereometry, (which is the burthen 
of this Tfeatife) I have prefixed the common Rules of Vi^gat 
and Decimal Arithmetick, but after an uncommon method ; 
with feveral ufeful Tables ; and the method of extrafling the 
Square and Cube Root. And then I prefume, that I have 
made the Art of Gauging confpicuous to all fuch as have not 
ihook hands with their reafon, and that by the Pen, and inftni« 
ment called the Sliding Riile : I have likewife calculated and 
bvou^t Mr. EnoAa's Table of Cylinders, from 35 to 4$ loi^ 
dhes XMameter, with many other varieties, better known by tBe 
Table of Contents, in the front of this Work. Yet if after 
an my care to be plain, corred^, and u&ful, fome Perfon (of 
inore ill-nature than perhaps judgment) (hall (ay, truly he does 
not like this Wbrk ; to him I anfwer, it is much eafiernot to 
Iifee» than to do the like. And fo conclude, (impartial 
Reader) . - 

Your very humble Servant, 

Longford, . JOHN BALLARDii 

January ziJj 1733, 



RECEIPTS 

For making Black and Red INK« 



FOR BLACK INK. 



TAKE thr<!e Pints of Rain or River Water, in a Quatt 
of which you muft infufe three Ounces of found 6alls» 
pounded fine ; letting them fteep for ten days in an earthen 
^e&ly often ftirring them : AKb you xmift infufe in the other 
Pint of Water, two Ounces of Gum Arabic <; and at the expi- 
ration of ten days, ybu muft ftrain the Liquor from the GaUsj 
mnd therewith mix your Oum Water, putting thereto one 
Ounce of Copperas, and a fmiA -Quantity of double-refined 
Sugar ;* then boil the whole gently over a flow Pire and f« 
bottle for ufe* 



JOR RED INK. 

rAKE a Pint of Strong Beer, an OuQce of rafped BrafiU 
wood, half an Ounce of Roch Alum, a penny worth of 
Cochineal, boil the Beer and Brafd only, and that over a flow 
Fire, till half is confumed ; then ftrain it, mixing therewith the 
other ingredients.; all which you muft then boil moderately- 
over a Fire, till it comes to a true colour, thereto putting about 
balf an. Ounce of Gum Arabic ^ and then it is fit for u&. 
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Mathematical 



Mathematical Notes or Abbreviations : mH which 
should be earrfuUy observed^ and rightly underftooi 
as they frequently occur in the following Work. 



^ The Note for t^vaUtji fo A=sB figmfiet that A itfS B 
are equaL 

«i- The Nou for Addition ; b A+B fignifies the Sum of 
A and B added together* 

, nm The Note for SubtfaAiofi ; fo A—- B figmfiet ibe difierti- 
enoe between A and B* 

X The Note for Mukiplication ; fo AxB ficmfiet A midti* 
pK^dbyB. 

t The Note for Equality of Pi^rtion ; fo A : B 1 1 a : tl 
figmfiet that A beart the lame proportion to B» that 
abearttob. 

If The Note for a Square ; fo C B q fignifiet the Square <sf 
the fine CB. 

C The Note for a Cube ; fo C B c fignifies the Cube of tl^ • 
iineCB. 



YVhGAU AEITIIMETICK. 



ARITHMETICK 



Is an Art or Science that teaches us the dextrous 

handling of Numbers. 



NUMERATION. 



THE way of numbering among the Antients, was by th^ 
Letters of their refpe«Slive Alphabets ; for Example^ 
with the Romansi C, fignifies loo, D, 500, M, 1000, &c. 

So. among the Grecians, A, fignifics i, ^^ 2, T| 31 I, lOf 
P, 100, &c. ^ 

But*note, that the moft common way of exprefling the valne 
of Numbers, . is by the Arahirk Notes or Chara^rs, by them 
called Zlpbersy by the Hehrcoos Sephers-^ and by us Cyphers ; 
and they are ten, vi%. i» 2, 3* 4, 5, 6, 7, 89 9, o, and, as 
Gemma Fr'ifiu^ obferves, we place thofe charaders from the 
right-hand to the left ; from the Hebrews. 



The TABLE. 



• o 



CO 

S ^ 



. CO 

|L> CO ►r 

•TO flj '^ 



9.x 



CO 



<^ 8 7 



6 
6 
6 
6 



5 
5 
5 
5 
5 



4 
4 
4 
4 
4 
4 



3 
5 
3 
3 
3 
3 
3 



2 
2 
2 
2 
2 
2 
2 
2 



You fee in the oppofite Table, ho\)r 
each place exceeds the former Ten 
Times; increafing in V|lu« towardfl 
the left hand* 



B 



Obfenr^ 



^bferve the following method of numbering. 

XX 
XXX 

XL 

L 

LX 

. i:xx 

LXXX 

xc 

c 

cc 

D 
DC 

M 



^his was the way of l^umbering 
- among the Romans* 



-18- 



20 

30 
46 

50 
60 

70 

80 

90 

100 

2QO 

•500 

600 



-1000 



TPh'rs Book was wrote in the Year of our Lord MDCCXXXIII. 
Or, 1733. By J. B. 



ADDlTIOa 



ADDITION 18 the gathering of divert Numbers into one 
total Sum. See Htllf page 13. 

N.B. You muft place Units under Units> Tens under 
Tens, &c. and for every Ten -carry Qne to the next place* 



Integers, viz, 

f 45364 1 
21578 

63459 1, 



13040 



i 



Example^ 

Integers. 

f 783456291 
6421843 
562462 

4563 1 
3428* 
613 

3 

1.85379687, 



\ 



So much for Integers. 



Of 



or divers Deoominations, as of Money, Weighty Meafut^ &ca 

Of Money.. 

Eor every 4 Farthings cany one Penny; for 12 Pence ont 
SliiUing ; and for 20 Sbilling.s one Poun<JU> 

L s. d. 

418 18 4i 
546 13 8i 



< C4.0 13 »^ > 

5 4^ 



1533 
AriQther Example tuiih. the Ptotf ,<^ Addition^- 

Add yoHr Numbers downwand^ contrary to the commoa .. 
way, carrying as ufuaUy>. and.if^ the Total be the fame both / 
ways, you are rights w«*^ 

433 ^1 ^\ N,B. :J is one Farthing, 
764 19 4 J I or a Quarter of any* 
28s 18 8i thing. 

^ {is, one rlalf-penny, or 2" 



iSr^© the Sum is 1474 . 15 7^ 
Proo£ 1474 15 7i 



iwr 



Quartel^s of ^y thipg* 
;J is three Farthings or. 3; 
Quarters of any (thing* 



SUBTRACTION.. 

BY Subtra^lion we find' the difference of any two Number?,^ 
by taking the lefler from the greater 5 whereby the diffe- 
rence will appear.' 

Take care to place Units under .Units, &c. and in cafe of 
want in fubtrafling borrow 10, and, for every jo fo borrowed, 
pay one in the next place. 

I' bought 96783 bundles of Yarn, of which-^I Jiave fold; 
^7894 bundles I what i-emains to be^.foldi * \ 

96783 




' To he fold 

SuhtraSlott in Money.. 

In. this, you mull in cafe of want in the Farthings, bojcrow 4,^ 
«r' X Penny, and in the Pence borrow 1 2| or i Shilling, and ijo^ 



the Shillings borrow 20f or i Pound, remembering dways to 

fay what you borrowed to tKe next place> by calling the lower 
'igure one more than it is« 

iW 743 13 5^ 
Received 454 15 6i 



Unpaid ?88 17 ii^ 



y^ Second *may of Stthtra^hn* 

I think it a much better way, when any thing is borrowed, 
to add to the Figure in the numbi^r from whence you fubtra£t> 
in cafe it^s too Httle, to take what ie bori-owed from the Figure 
landing next towards the left hand of the Figure that is too 
little, and fuppofe the Figure from whence you borrow to be fa 
inuch lefs ; fo will you never a«?ed to pay what was borrowed^ 
as before taught* 

Here, inftead of faying Example. 

4 from II refls 7, and i From 37021 

borrowed and 8 is 9 from Take 29184") 
12 refts 3, — it will be much ■ ' { XAA 

lefs trouble to fuppofii the ^737 | , 

Ten borrowed, to be aftu- J 

ally, taken from the 2 as it Proof 37921 
really is; and fo the reft of"' — _ 

the Figures ; So muft you fay, 4 from 1 1 refts 7, — S 

from 1 1 refts 3, — i from 8 refts 7, — 9 from 17 refts 8, — and 2 
from 2 refts o, — this way of Subtraction is much more natural 
and reafonablc than the common way 5 and I dare engage it 
would be found much better* 

In TroyrWeight^ A'ootrdupoU^ &c. you muft fubtraft as ufual, 
ftill remembering whether you are numbering Money y Weighty 
Meafurcy or what. 

To prove Subtraftion, add the fum to be fubtra<fted to the 
remainder, as in the foregoing example, and the total will be 
equal Jo the number from which you fubtradt, if your work be 
right. 

The Author hereof was bom in the Year One Thoufand 
Seven Hundred,, and he wauts to know how old he is in the 
Year 1733 1 
170a 



^ 



Anfwer 33 There 



■ There wM a Bond perfected in the Yeae of onr land 1 685^ 
how many Years Interest is due in the Year 1 7 jj i 
168} 



- - What Number of Pounds, Shillings and Pence added ta 
34/, 161. 9jii will make 100/? 



t Add 
ProoF. 





34 


16 


9i] 


Answer 


«s 


3 


H. 


£■ 


100 


" 


-0 



MUL'nPLICATION. 



BY it we increase one Number by another, as oft as there are 
Units in either, and is Wry necessary in Aiithmetick ; 
a Thousand Questions being resolved thereby ; it consists oF 
three Members, viz. 

The Multiplicand, or Number to be midt^Ued. 

The Multiplier, or number by which we nmhiply. 

The ProJucI, OTthe Number arising or produced from t»tlk 

But before we proceed,, observe the Table. 



. a| 3 1 4| ,1 6 


7 i S 


ol 


"1 
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_4| 6 


8 


10 


■2 


,4.1 .6 


la 


24 
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24 


27 :56j 
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.2 


16 


20 


24 


2t; 


3» 


i6 


4>^ I 


10 


IT 


30 


»! 


10 


*^ 


40 


4! 


f)0 t 


6 


>2 


iS 


a+ 




,6 


42 


4" 


54 _72| 


7 


■4 


21 


28 


^^ 


42 


4<> 


s-s 


61 


«4l 


8 


.6 1 i* 


1^ 


40 


4» 


30 


«4 


72 


«t.| 


9 


I» 27 


.6 


41 


H 


6q 


7» 


t'l 






24 36 


48 


60 


;2 


84 


_2o_ 


1 08 


'44! 



In MuhtpTtcation \t holds^ as an Uni^ to the Multiplfer, ib 
1* the MubipTteand, tothcPrbduct j this Product in Geometry, 
is called the Rectangle. 

N,B. In this Rule, when working, for every Ten, you 
must carry One to then^t Place. 

If one Yard cost 5 Shillings, what will 64 Yards cost ? 
Here one Yard bears such proportion to 5 Shillings,., as 64. 
Yards will bear to the Product. 

-To work this Question, place your Numbers in order a^ 
]>eIow« 

yd* f» yds. 
If I. 5. 64 Multiplicand*. 

5. Multiplier. 



y 



Product 



320 Shillings, or 16 Pounds* 



mmt 



Multiply 172S 
, By r 

12096 Product, 

This Question is the same as if one had demanded, 1 72S 
Weeks how many Days I 



OtEer Examples^ 



(I.) 



3421 
36 



1' 



20^26 ^ 
10263 



Product ,123156^ 



(2.) 4^725 

2C07 

3239C75 
925450 



92868^075^ 



(30 



46725 
2400 



»■' <■ 



18690000 ^ 
93450 

1 1 2140000 J. 



(4-) l<2r45 



' 1 

1000 I 



\ 

12345600© I 
J 



In my (2d) Example, I contracted my Work by omitting^ 
the Cyphers, only keeping their Places vacant; 



In my (3d) Example, I multiplied by 24* adding twa 
C}'pher8 to the Product. 

In my (4th) Example, I added thi^e Cyphers to the Mul- 
tiplier, for x>ne neither multipliet nor divides, and fo of any 
other 'And as it neither multiplies nor divides, by Tome 
it is faid to be no Number ; but i and i being two, prove the 
contrary. 

A nother \ray of Multiplication without any chargre to the 
memory, and that by fetting down the whole Produ£l of the 
Multiplication of every (ingle figure, whereby the carriage 
of the Tens will be faved ; but the trouble df Addition wifl 
be the greater. 

£xampk» 
See the Work. 

Firft, 9 times Five is 45", which fet 
down, — then 9 times i is 9, which 
fet down under the 4 and a Cypher 
before the 4. — and 9 times 2 is 1 8» 
place 8 under the o and i before it, 
-—and 9 times 4 is 36, place 6 under 
the I and 3 before it,— next 7 times 
5 18 35, which place iinder 89. — and 
7 times I is 7, which place under 3 
and a Q before it, — and 7 times z ' 

is 14, place 4 under o and i before 37^4935 

it, — and 7 times 4 is 28, place the 8 



Multiply 
by 


421$ 
879 




3 '045 
689 




21035 
«47 




31040 
268 



under i and 2 before it,— laftly, 8 times 5 ii 40, which place 
under 47, — and 8 times i is 8, which place under 4 and a o 
before it, — and 8 times 2 is 16, place 6 Ukider o and i before 
it, — and 8 times 4 is 33, place 2 under i and 3 before it, and 
the Work is done. 

N. B. That in this way of working, when the Produd of 
any Figure will not make 10, you muft pbce a Cypher whew 
the Figure which when above 10 is to ftand, as ia the above 
Work ; and this one Example is fufficicnt to (hew the Learner 
2r3w this Work nay be performed. 



•DlNY^VCi^; 
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DIVISION. 

DIVISION is in efFefl the dedufking of a lefs Number, a^i ^ 
oft as may be, out of a greater^ and in it you mull note 
three Parts, •»/«• 

ill, The Dividend^ or Number to be divided. 

2d, The Divifor^ or Number by which you divide. 

3d, The Quvtienty or Number proceeding from both 5 and 
oft a 4th Number, called a remainder. 

^ Here, as the Divifojr to an Unit, fo the Dividend to the 
Quotient. 

So if 4 Yards coft 32 Shillings, what will one Yard coil? 

Here 4 Yards, the Divifor, bears fuch proportion to an Unit 
or one Yard, as 32 Yards, the Dividend, doth bear to the Quo- 
tient ; and wUl be an Anfwer to the Queflion. 

To work this Queftion, place your Numbers thus, vl%» 

yds. «• yd^ 

flf4. 32. i.fach^ML 
Bccaufe i doth not multiply, I i 

divide 32 by 4, faying. How oft ( . ■ 

4 in 32 ? Anfwer, 8 times ; which ^ 4) 3^ (8 {hili» 



i place in the Quotient, as you 
fee* 



32 



The Demon/lraiton of Divt/ton* 

The defign of Divifipn is to difcover how oft the Divifor is 
contained in the Dividend; whence it neceffarily follows, that 
the Quotient contains i or Unity, fo often as the Dividend 
contains the Divifor; and if the Quotient contains Unity as 
often as the Dividend does the Divifor, it follows from the 
5th Definition of the 5th Book of Eaclid^s E'ements, that the 
Quotient is in proportion to i, as the Dividend is to tlie Di- 
vifor s and confequently by the i6th of the i6th of Euclid's 
Elements, the Produ6l of a true Quotient, multiplied by the 
Divifor, is equal to that of Unity by the Dividend ; and all 
Quotients anfwering thus are true, and otherways not. 

Example^ 

If 144 be divided by 6, the Quotient arifing (by the fore- 
going Rules for DiTiiion) will b6 24. 

For 



9 

For the Quotient. 24 contains I fo often, as 144 contains 6, 
and confequently by the definition above^ 

Z^ I I : : 144 : 6 
That isy as 24 is in proportion to 1 9 fo is 144 to 6» 
And by the faid 1 6th of the 6th of EucBJt 

24x6 :: 144x1 

That is the Re6iangle or Produft of the two extremes, 24 by 
6, is equal to that of the 2d mean or middle niunber, 144 by i, 
fo that 24 is the true Quotient of 144 by 6. 

The refult of this^Arithmetical Divifion is the fame with the 
Geometrical, and is demonflrated by EucRd 44, I* 

Divifion is either Single or Douhk. 

Single l!)iviiion is when the Divifor is but one Figure, and 
the DiYidend but two at the moft ; as in the firft QueiUon ; 
and that may be performed by the memory, or otherways by 
the Table of Multiplication ; thus, (ind your Divifor on tie 
top of the Table, running down the fame till you find the Di« 
vidend, and over againft it you have in the firft column the 
Quotient fought, inz. under 4 and oppofite 32 you have 8 in 
the Table. 

Another way of Divtfionm 

Obferye diligently, that Divifion may be performed without 
any charee to the memory, and that by making a Tarifia or 
Tablet of your Divifor, multiplied into the 9 Digits ; and will 
prove of excellent ufe, efpeciaUy in great numbers* And by a 
Uttle pradice you will come to the full knowledge of T^ivifiouy 
and confequently enal^led to work hedj without the help pf any 
fuch Table. 

Exsmple. 

See the Utile. 

Let the Dividend be 67254, and the Divi- 
for 19, make a Table by Duplication, or Addi* 
tR>n, or Multiplication. 

Oppofite to I in your Table, place your 
Divifor, vi^, 19 for 2,' double your Divifor 
or firft Number, as 38 ; for 3, add the firft 
and fecojid Number, as 57, for 4, double the 
fecond Number, as 76, for 5, add the Sum of 
the 2d, and 3d, as 95, for 6, double the 3d 
Number, as, 114, for 7, add the Sum of the 3d __? 
and 4th, as 133, for 8, double the 4th, as, 152, 
for 9, add the Sum of the 4th ftnd 5th Number, as Z7I9 at la 
the Table, ' ' • ^ 

C Or 



I 


>9 


3 


38 


3 


57 


4 


76 


S 


95 


6 


114 


7 


•33 


8 


i5« 


_?_ 


171 



lO 

t)r yaii may nmke fhis Table otherways ; for 'Exdrnple, Mul- 
tiply your Divifor (19) by any of the nine Digits* and it wiH 
answer atf in theTable, ai thus, 19 multiplyedby 79 is 133. 

See the IVorh 

To work the fenner Question, place 19)67254(3539x1 
your Numbers as usual, then see how far 
your Divifor will reach into your Divi. -57 

dendf whkh wiU be two Figufes, which ■ ■ 
is 67, "well, liow oft 19 in67 ; look 102 

in your Table for jthat Number which * 95 

comes nearest to 67, and you'll find 



• • • 



it to be 57 ; and you'U find that 57 op- 75 

pofite the Digit 3, which shews you 5.7 

that 19 can be had 3 times in 67 ; place 



your ^ in the Quotient, and your 57 1B4 

under S^fOxti subtract and it leaves 171 

10, to which bring down 2 ; then fay. 



bow oft 19 in 102I IooIl in your Table 13 remain. 

Tor the next lefs Number to 102, and 
you will find 95, and drat oppofite to i!he Digit 5, which (hewa 
you that 19 may be had. 5 times in 102 ; then work as ufual, 
and after your fubtraftion you will find left 7, to which bring 
•down 5 mm the dividend ; and aft how oft 19 in 75 ? confuft 
your T^k, 4md you will find the neareft Number to 75 is 57, 
oppofite the ^igit 3, which 3 place in your Quotient* and 
work as ufual; and after your fubtradion^ou will find 16, to 
which bring down the lail Figure, viz. 4, then alk, how oft 
aq in 1 84 ? your table tells you 9 times, becaufe oppofite the 
Digit 9 you find 171, which is next lefs to 184, and when 
fubtra^ed leaves 13 for a Remainder ; and thus your work is 
•fiiifliedj aadyour Quotient is 35394^ 

A Third W€^ of Sivtfioiu 

Here I fhall annex two or three contraftions'in Divifion, by 
fhewing how you may. divide by any of the 9 Digits, without 
fetting down any Figures but the Quotient itfelf ; provided 
the Number be contained* in the Mukiplication-table* 

ift Example. 
To divide by 2, is to halve ihe Number, fet-j^. . ^ • . 
ting down the Figures of the Quotient orderly '* ^ * 
tunder the Dividend; fo in the Example, the^ «fl2i 
f of 7 is 3, ^hich phce in your Quotient,^ * ^ 
and'Cany the s that itmainsi which will make 16 1 then the { 

of 
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•f i6 18 8| which pbce in your Quotient ; then take the i o^ 
4» which is 2, and that pitfce in your Quotient ; laftly, take 
the i of 2, and that is i, which place in your Qu'^tient) auid 
it will be 38219 as above. 

2d Example* 

To divide by 3 is to take -f of the 
Number guen ;. 10 y o£ 7 is 2% and i Divide 74^6 by 3. 
carried to the 4 is 14^ and -f of 14 is 49 ■«■»«■«» 

and 2 carried to the 2 ia.229 the \ of Quotb 2475.T 

22 is 7i and the i carried to the 6 is mmmmmmmi^mm 

169 the -f of 16 is 59 and i remainsi^ whidi ir-fy and the Quo* 
tient is 24751, 

3d Example* 

To divide by 5 is to take f of the 
Number given j fo here, f of 6 is I9 Divide 6745 by 5 
which fet dovm9 and i carried to the 
7 makes 1 79 and f of 1 7 is 3, which fet Quot* 1 349 

down and 2 carried to the 4 makes 
249 the 7 of 24 is 49 which fet down9 and the 4 carriage brought 
to 59 makes 459 and the f of 45 is Q9 which fet down9 and the 
Quotient is 1349 ; and fo of any other. 

The way to prove Divtfion* . 

Multiplication and Divifion mutually prove- each other ; for 
in MultipHcation9 if you divide your nrodu^t by your Multi 

g 1^1-9 tbe Quotient will be your Mulriplicapd ; likewife9 ig 
iviiion if you multiply your Quotient by your jDivifii^ry thiiit. 
Produd will be your Dividend. 

Example. 

* 

7) 12096 (4728 



• • • • 



Tv$lffmum epf 



^.per invicem ha 50 12096 the proof of Diviiion^ 

/pecus exawmenturf 49' 

cum religua praxes 
jStti errori obnoxta 

Yid. Tacq. Ub^ u 

cap* II. 



%?.•. 



. 12 

Queftum. 

If a C. of Tobacco, or xizlb. coft 2/. it*. 4^. wbat will 
one Pound weigbt coft ? 

See the Wort. 
2* II. 4* 

20 

51 
12 

Tirft, I brought 2/. lis. 4J. 112)616(5 Penco.^ 
Jhto Pence, and divided by 560 

112, gives 5^/. in the Quotient ; ■ ■'■ 

the Remainder multiplied by ^6 

49 for Farthings and that di- 4 

vided by 112, gives two Far- — — 

things, 112)224(3 Farthings. 

224 



REDUCTION. 

BY this we change Money, Weight, Meafure, See. an4 
thereby learn how many of one Denomination are ^qual 
to fo many of another. - 

I will here (though contrary to moft other Authors) divide 
JR.edu£lion into 3 Parts. 

1. Reduction by Multiplication. 

2. Redu6tion by I]||viiion. 

3. Redudion by Multiplication and Divifion ; and thofe 
regularly. 

ReduSion by MuMpllcatiofif 
is when we bring a greater Denomination into a lefs, as 
Pounds into ShiUiogs, Pence into Farthings, Yards into 
Quarters or Nails, &c» 

QueJUon. 



(luefi. !• \ See the Worl. 

^61. 7x. 9^ t^m 
20 
Reduce 36/. 7/. 9^. ig. into Farthings. -— - 
Firfty I multiplied by 2O9 and as I mul- 727 Shillings, 
tiplied; took in the 7 Shillings ; and 12 
the Shillings, viz. 727, I multiplied ■ 

hj i2f bringing in the 9 Pence; and ,1463 
-thofe Pence, viz. 8733, ^ multiplied 727 
by 4, bringing in the i Farthing, and ■ 
the Produft is, 34933 Farthings, and 8733 Pence* 
the Work is finifhed. 4 



34933 FartHnga, 

ReJttSion ly Dlvt/ton, 

ReduAion by Divifion \h when ^e bring a lefa Denominatioo 
into a greater ; as Farthings bf ing divided by 4, give Pence 
in the Quot. ; and Pence divided by 12, give Shillings; and 
Shillings divided by 20, gives Pounds SterL 

In this part of the Rule, we will ufe the converfe of the 
above Queilion, viz. 

In 34933 Farthing8,how many Pounds, Shillings,-Pencc, Scd: 

See the Worl. 

12^ 2)0} /. Sm d. q. 

4) 34933 (S733 {72I7 (3^-7- 9- i. which is equal to tie 
32 84 6 above Sum. 

29 33 12 

28 24 . 12 

' -^. Obferve that the Remainder i» 

13 93 7 Shill. always of the fame Denoui- 

12 84 nation with the Dividend*. 

13 9 Pence. 

12 



I jr. . 

Another way ef nvoriing this Question^ 
In 34933 Farthings, how many Pounds, ^c, ? 

s^ 



t 



r. 



u 



Ai the tt^^rh 



Inftead of dividing the Farthings 
by 4f I took i part of the Farthings, 
we. 87339 at in the workt and ia 
the fecond part of the aboi€ work ;. 
then inftead of dividing by 1 2f I took 
^^f viz. 727, to bring them into Shil* 
Kngs, and from the Shillings* I cut off the laft Figure, 9^3 
took half the reft, viz. had? 7a, inftead of dividing by ao» 
and the Anfwer is $61. ^u 9^. i^* 

A Table of the Aliquot Parts of a ShtlRng. 





a. 
I 




one jath 
one 8 




For 


2 

3 

4 


take 


one 6 
one 4 
one 3 


Part. 




6 




one f t 1 



See Ditto Farts of a PmJ. 





1. 

I 


■7r 






one 20th 






I 


8 




one 12 






t 







one 10 




For 


1 2 
3 


6 

4 


take 


one 8 
one 6 


Part. 


1 
* 


4 

5 

6 

10 




8 






one 5; 
one 4 • 
oie J 

one 4 








"^"TT 









Quefiion 3. 

In 71568 Pints, how many Hogiheads? Anfwer, Z4J 
Hogfheads^ 



m 



Sec the Wort, 

71 568 pints 1 I divided the PioU by Galls. Hogflieadi. 
— — — — f 8» to bring theia into 63) 8946 (141 
1-8946 QalLj Gallons* and then by 63 63 

to bring thenn Gallons, p ■ 

into Hogfheada. But I 264 

have not fet down the ' 252 
Diviflon by 8^ as it was ■- 

i]^dlef8« 126 

126' 



THE GOLDEN RULE, 



THIS Rule is called the Rule of Thrae, or Rule of Pro« 
portion^ becaufe there are always Three Numbersgiven 
to find a fourth, which muft bear Cuch prQportioa to the ThinS 
as the Second doth to the Firft, and is called the Golden Ridj^ 
for the excellency thereof; as Tacq* lib* 4. cap. i. and of the 
3 Numbers given, has always 2 of f Methodm^ qua ex tribus 
the fame Denomination,' viz . the i ii numcru datis cruUur quoT" 
and 3d are always of one Name or tus proporAoHoRcineognkiu^ 
Denomination; and alfo the 4th i regulaprop^iiomimdicifur^ 
and 2d Number muft be of one and ] ab oBU ph ires numerot 
the fame Denomination ; and as the 
chiefeft dii&culty lies in ftating your 



datos regitla triwm% ah aVut 
aurea^ ob fummam uittita'* 



Qteftion) obferve this : ^l'^''' appeUatur. 

The firft and Third axe ftill the fame. 
The Mid-one hatf another Name ; 
And that the Fourth you may not mifsy 
The unknown Quant, it always is. 

ift Example^ 

If $t Rundlets 9( Brainy coft 96 Pounds^ what will 4 
Kundkts coft i 
4: Here 



Rundl. £. Rundl. 

• Here yeSju (ee the ift and 3d Num- 
ber are Rundls. the middle is^Ppunds^ 32* 96. 4* 
and becaufe I wanted the price of 4 4 

Rttndlets> I put it in the 3d Place. 



If your 4th"your 2d muft exceed* '^ 



32) 3S4 (liAnfw. 



By the extreme be it multiplyM » ( . 64 

But if lefs than Second do you aim, f 



Ta mokiply by the lefs extreme. J o Remains* 

id Example^ 
If 13 Packs of Yam coft 326 Pounds^ what will 39 Packs 

. P, £. P. 

Having ftated your Queftion, it 
tnay be eafily feen Chat the Fourth If 13* 326. 39* 

Number will exceed the Second, for 39 

39 Packs muft need s^ coil more than ■■ 

i 3 Packs ; wherefore I multiply the 2934 

6econd> or middle Number> by the 97^ 

Ipneater of the two Extremes, vl%- > ■ ■ 

' 39; then muft the other Extreme, 13) 12714(978/. the 

i3» be my Div^or* 117 (Anfw*. 

lOI 

91 



Z04 
104 






3d Example^ 

If 64 Yards o^ BroadjCloth coft 38/I 8x. what will 5 Yards 
c»ft ? * 

Becaufe your Numbers muft 1)e of one Denomination^ be- 
Ibreyou worky reduce 38/. 8x. into Shillirigt* 

•20 

768 ShilL 



»7 



qrs* s. yds. 
If 64 : 768 : : 5 

5 

/ ■ ^ 

64) 3 840 ( 60J. or 3/. theAnf. 
384 

00 



Here I multiplied the mid- 
dle Number by the lefs Ex- 
tream, becaufe the 4th rouii 
be lefs than the ^9 and the 
fourth Number muit be of 
the fame Denomination with 
the fecond : fo here your 2d 
WW J Number being Shillings, your 

4th Number or Anfwer is Shillings, vis. 60 Shillings or 
3 Pounds. 

Note* When the firft Number of the three given is but an 
Unity the operation is performed by Multiplication only. 

Example* 

If I give 158. for a Pound of Thread, what will 250 Poundi; 
coil? 

lib, ; 15s. : ; ijolb. 

1250 
25 



Anfwer, Shillings. 3750 or 187/. lot. 

Note alfo : When the 3d Number of the three given (or that 
towards jthe right-hand) is an Unit fuch operation is per* 
fprmed by Diviiion onlyy if the Number needs no reducing, 

Examplei 

If 40 Pieces of Broad-Cloth coft 590 Pounds Sterling, 
what will one Piece coft I 

Pieces. Pounds. Piece, 

40 : 590 : : i 
4|o) 59|o {i45f or 14/. 15/. the Anfwtf, 

■' '■ 'I 

,19 • 



^ 3 Founds femaiou 



i8 

If 17 Hogfheads of Sugar coft 320A i2x# what will five 
Hogfheads coft ? 

Hogbm £. /. Hogbm 

17 : 320 12 : : 5 

20 



^'f^tT,. I Multiply 



5 Hogfheads j 



17) 32060 (188I5 (94/. 5^. loJ. 2q. i^ 

150 2|o 

8 



146 



»■ ^ remains* 

100 



J 5 Shillmgs remain, 1 M ultiDlv 
12 Pence in a ShiUing. J ^"^^^P^T 



30 
^5 



17) 180 (10 Pence, 



] o Pence remains, 7. M It* 1 

4 Farthings in a Penny J " ^P 7 



17) 40 (2 Farthings. 

6 Farthings to be divided by 17. 

Note. That when you have multiplied the fecond and third 
Numbers together, and divided the Produft by the firft, the 
Quotient is of the fame Denomination as the fecond Number 
is, after you have reduced it into its loweft Denomination 
given, as in the laft Example. 

And obferve, that the 6 Farthings which remained in the 
laft Example to be divided by the common Divifor, vi%i 17, 
as you can reduce them into no lower a Denomination, you 
may place them over your Divifor, as above. 

If 20 Men do a Piece of Work in 60 Days, in how many 
Days will 30 Men do the fame Work i 



Thi$ 



«9 

This Queftion Is efteemed 20 : 60 : : 30 

by moft Writers as a Quefti- 20 

on of the Rule of Three /«- ■ m 



verfe; but as my Defign is to 30) 1 200 (40 Says* 

inftru6l and not to puzzle 120 

the Learner, I fhall make no 1 

needlefs DiftinAions between 00 

it and the Rule of Three jD/- 

re8 ; the Method herein laid down, being fufficient to work 
Queflions in all Cafes : As here I confider that the fourth 
Number fought will be lefs than th'e fecond, b'ecaufe 30 Men 
will needs require lefs Time than 20 Men ; wherefore I mul- 
tiply the middle Number by the lefs Extream, and divide by 
the greater, and the Anfwer is 40, as in the Work. 

And it often happens that you meet a Queftion of the Rule 
. of Three propofed, that may require fome Preparation before 
you can ftate your Queftion, either by Addition, Subftradiion, 
Multiplication, or Divifion, as in the following Example. 
A Merchant at London hw^^ 64 Tuns of French Wine for 
460 Pounds, tKe Freight thereof from France to London 
coft 220 Pounds, for loading and unloading 10 Pounds, for 
Cuftom 15 Pounds, the Charge of a Cellar 8 Pounds, and 
would gain 250 Pounds by the Bargain. 

A Gentleman demands the Price of 24 Tuns of the faid 
Winf , what muft he gire \ ^ 

By Addition find the total Sum of the Freighti with all 
the Expences and Gain, which is 963 Pounds. 

460 iTuns £, Tuns 

220 Then fay, If 64 : 963 : : 24 
10 24 
15 

8 3852 

250 1926 



963 Poimds, 64) 231 12 (361/. 2s* 6d. Anfw, 

192 

3«4 



72 

64 



D z 



fiT t>r Y 



Proof of the Golden-Rulc* 

If four Numbers be proportional^ the Produ^ of the two 
MeaaoB, is equal to the Produffc of the two Extreams. 

Hence to prove the Work, multiply the 4th Number 
found, by the firfl Number ; and if that Produ^ be equal to 
the ProduA of the id by the 3d, the Work is right. 

So if 8 Yards cofl 16/. what wiU 45 Yards coft ? Anfw. 90A 

Yards £. Yards 
8 : 16 : : 45 

45 



m 


80 
64 

• 




8) 


•720 
72 


(90 



00 
" Then the 4 proportional Numbers will be 
8 : 16 : : 45 : 90 
45 ' 8 



80 720 the Produd of the iftand4th. 

64 



720 the Produft of the 2d and 3d, 
You fee the ProduA of the I ft and 4th, is equal to the 
Produft of the 2d and 3d, which fhews the Work right. 

Hence if of four Numbers, the ift be to' the 2d as the 3d 
is to the 4th, thofe 4 Numbers fliall be proportional j but if* 
your 5d Number be lefs than the ift and require more ; or 
more, and require lefs ; then the Product of your ill and 2d 
will be equal to the ProduA of your 3d and 4th. 

Example* 
If 12 Men do a Piece of Work in 16 Days, ift how' many 
Days will 24 Men do the fame Piece of Work ? 
Men Days Men 
If 12 : 16 : : 24 
12 
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2\) 192 (8 Days, the Anfwen 
192 

o Tbeg 



fr 



41 

m* dm fli* 0* 

llieB the 4 Numbers will be 12 : x6 : : 24' : S 

16 8 



7a 192 

12 



192 

Here you may fee the Produft of the ift by the 2d' is equal 
to the ProduA of the 3d and 4th ) which ihews the Work to 
be right* 

{^ And this is the whole Intrigue of l!he GoUen^Rukt or 
the Rule of Three ; the which being rightly underflood, the 
other Rules of Fellowfhip and Auigation, as likewife the 
Rule of Falfe^ will not be at all dimcult : And therefore I 
hold it needlefs to be multiplying Rules and Examples of this 
fort ; ' but will immediately proceed to wha^ will be more 
ufeful to my prefent. Purpofe^ vi%» Decimal Aritbmftickf and 
baft fuitrmy deigned Brerity. 



DECIMAL ARITHMETICK. 



DECIMAL ARITHMETICK derives its Name from 
the very intent or meaning of the Word, as implying the 
Integer to be divided into ten equal Parts; whether it be Mo« 
aey, Weight, Meafure, Time, life. 

Note, A Cypher, placed to the left Hand of an Integert 
er to the Right of a Decimalf neither increaieth or decreaf- 
cth the Value ; but placed to the Right of an Integer, in« 
creafeth the Value ; and to the Left Hand of a Decixmd, de* 
creafeth it* Sec the Tablc^ 



The 
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The Table nf Numra&m. 



1-3 5" 

-53 .\iiSs 



S8: 



PI it 



tp- 



SP-v^E= 



987654321 -2345S789 

lal^eri Decimali. ' 

In this Table you may obrerre, that as Integers increa£e 
in a tenfold Proportion to the Left Handi fo Decimals de- 
creafe in a tenfold Proportion to the Rigltt Hand. . 



500 
5000, 



5") rFi«! fAnd .;"] f 5 Tenth. "1 

o ( . J Fifty j .05 I . I 5 Hundr. t i 

o f " 1 Five Hundred 1 .005 J " 1 5 Thouf. \ J 

oj (.K'cThouf. t •°°°5i U T.Tho.J 



ADDITION OF DEaMALS. 

IN Addition of Dectmalg the operation ii the fame with 
that in Vulgar ^rithnal'ul, care being taken to place all 
Figures of the fame Value exadly under each other. 

Example ill. 

Let it be required to add .S^^6 Parts to .53 
Place your Numbers thua .64.56 and not thus .8456 
•^3 -53 

And the Sum win be 1*3756 and not .8509 

l^ole. When you have added your Cecimala together, you 

mult 
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muft prick or cut off as many from the Sum, as are in the 
greateft Number in the Decimals given ; and the reft, if aOfi 
are Integers, as above. 

Example 2//« Example 3</» 

' .789 - .39+<5* 

•3642 'OOIJ 

•153 -99 

.9761 .176 

,2.2823 1. 56192 

But if your Numbers given to be added, are not all of the 
fame Denomination, they muit be brought into Fra6Uons of 
like Denominations, as follows. 

Let it be required to add 725 of a Pound, and 625 of a 
Shilling, into one Sum. 

Firft find what Decimal of a Pound 625 will prefcnt, 
which is eafily done ; if you prefix a Cypher, then half the 
Number is the Decimal of a Pound* 

The Number with a Cy-" 



pher prefixed is .0625, and 
the half is .03125 
Then If. 725 iSicJeca- 
add, 1-03 1 25 3 teru. 

m ■II — — 

the Sum is 75625 



Note, That Addition of De* 
cimals is proved after 
the fame manner as 
that of Vulgar Aritb* 
metick* 



SUBTRACTION OF DECIMALS^ 

SUBTRACTION OF DECIMALS differe little from 
that of Integers, only as in Addition, keep Units under 
Units in Integers, and Tenths under Tenths in Decimal Parts. 

Example* 
Let it be required to fubtrad .728 from .95236 which are 
to be placed thus : 

> Z. Feetm 

From .95256 So if from 36 .86 From 495 .75 
Subtr. ,728 youfubtr. 7 .9845 Subtr. 368 .425 

Rem. .22436 Rem. 28 .8755 Rem. 127 .325 

If the decimal Parts in either Number have fewer Places 

than the other, the vacancy is to be fupplied by annexing fa 

many 
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manr Cyphers as will make them equal, or fuppofing them 
to be annexed) as here. 

Cyphers annexed* Suppofei annexed. 

From 53$«4500 From $36.4; 

Subtr. 239.6925 Takfe 239.6925 



Reft. 296.7575 The Rem. 296.7575 

From 58.00 Fromf 37 

Take ^7.92 Take 0.104. 



•* 



Reft. 30.08 Reft. 36.896 

But if your Numbers given to be fubtrafled are not of the 
fame Denomination, you muft (as was told you in Addition) 
bring them into one Denomination, as in the following Ex- 
ample* ' 

Let it be required to fubtraA .03125 of an ounce Troy, 
from .0625, of a Pound Troy. 

Seeing one is the Decimal of an Ounce, and the other the 
Decima) of a Pouiid, bring them both into the Decimal of a 
Pound, by dividing .03 1 2 5, the Decimal of an Ounce, by 1 2, 
the Ounces in a Pound, and it will give .002604. 

•^3^25 then 1^^°"^ -0^25 

jc_ .002604 (^ Subtr. .002604 

12 pv). gr. 

Reft, .059896=14 8 

Or you may bring them both into the Decimal of an Ounce, 

by multiplying .0625, the Decimal of a Pound, by 12, the 

Ounces in a Pound, which is the Cpnverfe of the laft, and it 

will give .7500 or 7^5, both being the fame. 

•0625 

12 Then from .75 

■■■■ Subtraft .03125 

.7500 I ■ I pttv. gr. • 

Reft .71875=14 8 afed fo of any other, 

Note, Subtraction is proved here» as in Vulgar Arithmetickj 



MULTI5 
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MULTIPLICATION OF DEQMALS. 

MULTIPLICATION of Decimals is the lame with 
Multiplication of whole Numbers* both in the placin|r 
and operation, with this referve> that when the operatioa 
18 finifhedy there muft be as many Decimals in the rrodud 
as there are in both your Multiplier and Multiplicand; and 
if there be not fo many, as will fometimes happen, (as when 
you multiply two FradUons together that are of little Talue) 
then you muft prefix as many Cyphers to the left hand of 
your Produ6i as will make them equaL 

In Multiplication of Decimals, it is proper to make that 
Number the Multiplicand which cpmtains moil Places, though 
fometimes it may be lefs in Quantity. And note. That if 
both Terms to be multiplied be Decimals, the Produ6l will 
be a Decimal ; or if both be mixed, vis. if each Term 
conflfts of Integers and 'Dedmals, fo will the Produfl ; but 
where one is mixed, and the other a Decimal, the Produfi wj)l 
ibmetimes be mixed, and fometimes a Decimal, 



Example ifi* 



Multiply 
by 



.1264 
.247 



Multiplicand^' 
Multiplier. 



8848 
5056 
2528 



.0312208 Produ6L 



Example idp 

Multiply • 1 3461 
by 42 



Exampk 3^ 



Multiply J.467 
by 19.0X 



26922 
53S44 

56.5362 



3467 
31203 

3467 
65.90767 



Z 



A>C% 
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Xet it be required to know what is t)ie fuperficial Content 
of a Board ; the length is feTen Feet 615 Parts ; the BreadU^ 
18 one Foot 15 Farts? Jtipwer^ 8.75725, or % Feet, 

Ettample J^i. 

Multiply 7>6i5 

by 1.15 

38075 • 

7615 

7615 



8-75725 



Example yb* 



Let It be required to multiply 2 Shillings and 6 Pence by 
2 Shillings and 6 Pence, one Pound the Integer, the Decimal 
anfwering 28. 6d. or -J of a Pound, is .125 

Then I multi|>ly .125 

By the fame .125 



625 


250 


125 



Facit -015625 = ol. OS. 3d. 3q. 

Some of our Pretenders to Art are thunder -ftruck at this, 
and abfolutely deny it ; not confidering, that when Fradlions 
are multiplied, they become lefs, in the fame Proportion as 
Integers become greater ; but to filence fuch, and inform my 
Reader, I fhall give a Demonftration thereof, by the firft of 
the fecond of Euclidy viz. Any two Numbers being to be 
multiplied together, if you divide either or both into as many 
Parts Sis you pleafe, and if you then multiply thofe Parts one 
by another, the Sum of thbfe Produds will be equal to the 
ProduA of ^one Number multiplied by another. 

Now; let us divide the former Numbers, oji^ into two Partf^ 
and the other into three Parts. 

Firft, let us divide one into one Shilling, and one ShiUiog 
and Gx Pence; 'and. the other into two Shillings and fix 
Pence ; theo multiply thoft f^fU 9UQ by another, as follow* 



ijlf 6 Pefioe»by 6 Pence^or .025 by .025 i8=.ooo6i5^ 
tJfyf I Sbifl. bySPence^or -oj by .Q25 is=.cx>i25 
3^/7^, I Shill. by 6 Pence, or .05 by .025 i8=.cx)i25 
4/^(1^9 6 Pence, by 2 Shill. or .025 by .r— i8=.oo25 
$th/jfy I Shill. by 2 Shill. or .05 by .1— i8=r.oo5 
6tify, I ShilL by s ShiU. or .05 by .1—* is=.cx>5 



t 

G 
91 



The Sum of the Produfts .01 5625 J 
This Vrodvtdi is the fame with that which was found hf 

the Multiplication of the two Numbers above ; which fhews* 

the Work to be undieniably right. 

But fuppofe the former Queftion was profounded, and a 

Shilling to be the Integer, then the Work would have been 

«6 underneath, and theProdud would be 9.2$ ortSis. 5d. 

See the Wort. 

"2.5 
2.5 



'^5 
50 



Facit d,25 
Thus you may fee your ProduA wiU aker fai Value, accord<i 
ing as you alter your Integer. 

Example 6ib, 

/• r, J» /. X. 1/, 

Let it be required to multiply 5. 12. 9; By 3. 6. 3. 
Decimal anfwcring i2x. 9</. is .6375 
And of 6. 5. is .3.125 

Then Multiply 5.6375 
By 3-3 125* 

281875 
11275a 
56375 
I69I25 
I69I25 



The Produft 18.67421875 s= 18/I 13/. 5//. 3y. 

But inafmuch as for the mod part, we have occaiion but 
for three or four Kgures after the Sefiarairixf and fometimes 
the Multiplications are long and tedious; I will here give 

E a ' yoc 



ah 

you t Rule, by which yon may contraft your Work, tiid yet- 
fecure what Places of Decimals you pleafe ; the Rule fottowH 
which you are carefully to obferve. 

Having fet down your MultipUcand as ufual, fet the Unit's 
Place of your Multiplier tinder that Figure' in your Multipli- 
(sandy which (bmds as hx from Unity as the laft Figure of 
your Produ6i is deiired to fiand» and write the reft in irmerfe 
order ; then multiply by your Multiplier as ufual : Only 
note^ That you need only begin in your Multiplicand with 
that Figure that ftands over thfe Figure you multiply by ; hay- 
ing ftill a regard to the incneafe that would come from the 
foUowmg Figures of the Multiplicand^ placing every- fingle 
Produ£i exaSly even at the right hand (contrary to the com* 
mon way) and adding them as they ft^d, you muft cut off. ' 
fo many Figures in yonr Produft as was defigned, which you 
may better underftand by the Work of the following Example. 

I fhall by this Method now work the following Queftion» 
and cut off but three Figures ; whereas in the above Example 
and Work there were eight Figures cut off ; which (hews the 
Work to be much contra£ted> and yet the Product to three . 
Places the fame as before* 

Multiplicand 5*^375 

Multiplier tranfverfe 5213.3 



16913 
1691 

II 
3 



Mta 



18.674 

In like manner as before, if ,125 \^ere to be multiplied by 
.125, as^ in the fifth Example foregoing; and to have four 
Figures of Decimals after the Separatrix : 

Sec tie IVori. 

Multiplicand .125 

Multiplier inverfe 521. 

^— — — ■■ 

25 

6 



.0156 = iJ. 5j, 

Herej 
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Hercy beeaufe tlKie wts but three Fhces, and mj defigd 
was to have four, I prefix a Cypher ; and the Produd to four 
Places is the fame as in Example the 5th. 

Note, When a Decimal Fradion^ or mixed Number, it to 
be multiplied by an Unit with Cyphers (as 10^ lOOy looo. Sec.) 
you need only to remove the Sefat;airix fo many places to- 
wards the right handy at there are Cyphers annexed to tto 
Unit. So if , 1 27S were to be multiplied. 



The Produd will 





DIVISION OF DECIMALS- 

DIVISION of Decimals is alfo performed after the fam^ 
manner as Divifion of whole Numbers ; and to know 
the value of the Quotient, obferve this ; 

As n^any Figures as are cut off in the Dividend, fo many 
muft be cut off in the Divifor and Quotient ; or thus, as many 
Figures muft be cut off in the Quotient, as vnll make thofe cut 
off in the Divifor equal to thofe cut off in the Dividend ; taking 
notice, if there be not fo many in the Quotient, that you murc 
add Cyphers to the left hand. Note aUb, if your Dividend be 
an Integer, or is left cut off than is in the Divifor ; it win be 
convenient to add Cyphers to the Dividend until they be equalf 
•r more, then the Work will be eafy. ' 

The following Examples will make all plain : 

Example ifi. 

Divide .78539816 by 217.6 
Obferve as there are 8-j 217.6) .78539816 (00360Q) 
Decimals in yotur Divi- I 13259 • • • 

dend, there are, and muff V 203 8 1 

be 8 alfo in your Divifor I 797^ 

«id Quotient. ^* — — 

1448 

Example 2^/• 

Where the Dividend is «. mized Ntunbor^ axd the Diviibr 
Jttlsteg^. 



Divide 742.651 by 41. » 
See tie Worh 
41) 742.651 (18.J13 == it/. 2/. 3 J/. 

3^8 



46 
41 



55 

41 



141 
123 



The Qilot. is 1 8. il 3—^1 8 remainf . 

Exampk yJm 

Where both- Numbers are mixed. 
JOiYidc 467^.565 by 25.635. 

See the Wort , 

f 25-635) 4672-565 



In t^s Ezampley becaufe 
Inhere is alike cut off in both, 
the Quotient is an Integer 
and with adding of Cyphers, 
you may bring it as far af- 
ter the Separatrix as you 
pleafe* 






25635 

210906 
2050^0 

58265 
51270 



(18^ 



6995 remains. 



Note. The firft Figure in the Quotient muft be of the fame 
Denomination with that Figure in the Dindend^ which at the 
firft demand is fuppofed to ftand exa6Uy over the place of Units 
in thje Divifor. * 

Exampk ^h, > 

Where both Numbers are Decimals, w«. Diyide .75 by 
#0x25. Seeing I cannot divide^ I add^ypher^ to the Dividend, 



3» 

VI2. two, and there will l>e alike cat ofF in both ; theiiy as ^ 
the laft Example^ the Quotient will be an Integer. 



See tie IVorL 

•0125) .7500 {60 
750 



00 



By which you may obferve, 
that as Multiplication of Frac- 
tions decreafeth its Value ; fo 
Divifion of Fradlions increafes 
the Value; though contrary in . » 

both to the nature of Integers. \ FacU 60 in the Quotient. 

This lad Example is the fame, as if it were demanded. to 
divide 15 Shillings by 3 Pence, the Quotient will be found to 
be 60 Pounds. The Proof is eafy by Multiplication. 

For if we multiply 3 Pence, (^ .0125 by 60, the Quotient 
will be .75, or 15 Shillings. 

See the Work. 



to be the Integer. j • - >> 



fiOt2$ the Decimal of 3 Pence; 
) 60 



Supposing ftiU a Pound SierL 

.7500 =1$ Shillings. 
Example ^tb^ 



Where the Dividend is an Integer, and the Divisor a Dei 
cimal ; 

Let it be required to divide 1425, by .6252. 

Here before Divifion can b6 well made, it ¥nll be convenient 
to aM a competent Nuntber of Cyphers. . « 

If you only require the integxtl Port of the Quotient, tdd 
(o many Cyphers to the Dividend ad there are Decimal Parti 
in your Divifor ; then your (^otient will be whoUy integral* 
But if you require Decimal Parts, fo nsany Cyphers more muA; 
be added (befides the Number to make them equal) as yoa 
defign to have decimal Parts in your Quotient. 

Let us in this Queftion have thrice jdacet of Decimalf) aftl» 
the Integral JEVut of the Quotient. 



H 



3* 

S^ec the Worl. 

.6252) 1425.0000QOO (2279.27^ 
12504 

17460 '^ 
12504 



49560 
43764 



57960 
56268 

16920 
12504 



«i 



44160 
43764 



5960 Remaiodccr 
The Quotient wiQ be 2179.270 

Example 6tb» 

m 

Where the Diridend is a Decimal^ and the DiTifor an £a^ 

Let ui divide .13975 by 43. 

f See the WwL 

. «rt. ,. wr ^ M^) ^^^^7* ^"^^^^ 

When the Diviuon was fi- I 129 

tnfliedy as you may obfenre, j n ■ 1 ■■ 

there were but 3 Figures in my I ^ 107 

Quotient; and inafmuch a8< 86 

there fhould be 5 cut off, I I ■ 

therefore annex 2 Cyphers to I 215 

ibe left Hand^ at in the £z* I 21; 

ample* I 1 ■' 

I a 

And if 5.29125 were divided by 43.5, the Qiotient would 
Iie*i245. 



•I. 



A# 
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Su the tVori. 

42.5) 5.29IJ5 (.1345 
425 



1 041 
850 

■MMMMMMM 
X9I2 
1700 



2125 
2125 



o 
^465) 12.4321Q (1.31 i,47) 3.46000 (2.3SJ 



• • • • ^ 



29671 520 



12760 790 

■ ■ ■ •■■■■■•■•I* 

3295 renuunsu * 550 



109 remainsJ 
If it be required to divide any Sum hy iifjjS the Cubical 

Inches contained in, or equal to one GaUon of Ireland. 
The Anfwer may be given by Multiplication only» as ia 

this, folio wing Queftion. 

Suppofe a Brewer's Veffel be found to be equal to (i 5724) 

Cubical Inches, what number of Gallons doth that Vc&l 

contain ? 

If you divide (15724) ^J (2i7,6)the Quotient will be 72,1 
QaJlons. 

Or, if you multiply (15724) by (.00459^ the Product will 
t>eif2.i as before. 

15724 
.00459 



iCr This'is useful in Guag- \ 141 5 16 

* ing. I 78620 

62896 



Qallons 72.x 731$* 
J? - • ' ' '' • Whc« 



N 
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When any dectmU Frattion or mixed Number is to be di« 
^ided by an Unit* with any Number of Cyphers annexed, it 
is bilt removing the Separatrix to many Places towards the 
left hand, as there are Cyphers annexed to the Unit. 



So if 17.28 were given to be divided 



^ 1 1000 r 
(.10000 J 



10 

*So S^ The Quotient will be 



1.728 \ 
.1728 
.01728 
.001728 



By what goeth i)efore, ft may be observed, that if the Di- 
vidend be greater than the Divifor, the Quotient will either 
be an Inte|(er or a mixed Number ; but if thie Divisor be 
|^ter« the Quotient will be a ~ 



Muhiplicatioii Bad Division in Decimals (aS in Integersl 
interchangeably prove each other, v/s. to prove Multipli- 
cation, divide the Product by the Multiplier, quotes the Mul- 
tiplicand ; or by the Multiph'cand, quotes the Multiplier. 
So to prove Dtv£fion, multiply the Quotient by the Divifor, 
produceth the Dividend ; or l^ the Dividend, produceth the 
JDivison 

Before we leave DWifion in Decimaila, I will give the. 
Learner the Refolutioa^of two excellent Problems^ ii^ici^ will 
1)e of excellent ufe. 

The Hrft IB, having a Multiplkatoi^ how to fipd a Dm* 
lor/ 

Divide' antTnit with Cyphers by the Multiplicator, tike 
Quotient will be the Divisor fought^ 

£xan^k% 

What Divifor is that, by which dividing 7315, fliall give a 
^otient equal to the Product of the sanje Number multiplied 



Sat 
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See the Iforh 

>^3f^ it$) \ i.ooo (•008 

J 25 I.ooo 



14630 The Proof 

7315 sOo8) 7315.000 (914J7SI 

72 



9'4375 



II 

8 



35 

32 



Here you pbinlx fee, that 30 

tlie Produ6l and Quotient 24 

'are the fame*. 



60 
o 



TPhe Second is^. kaving ftiDmfor^ to find the Midt^pUcatOT^ 

This is but the conterfe of the {onner» for if you divide 
(Unity with Cyphers annexed): by the given "OvoSor^ th* 
Quotient will be the Multiplicator (ought* 

What Multiplicator is that, by which multiplying 731S» 
ball give a Produ6): equal to the Quotient of the fiune Num»< 
^ ^vided by .008 \ Anfwer, * 1 95. 



f% 



3» 

See the Wort. 

fQo8) I.OOO (.la; 
8.. 



20 
16 



40 
40 



The Proof is in tKe laft 

4> 



THE GOLDEN RULE IN DECIMALS. 

THE Golden-Rule» or the Rtde of Three in Decimali, 
18 performed in crery refpe6k as in whole Numbers, re- 
gard being had to the Rules in Decimals before taught ; whicht 
if well underftoody any Quefkion in this Rule, though confin- 
ing of crofs fra6tional parts^ will receive its refolution as eafy^ 
as if the Queftion was compofed of Inlfegers only, as (hall be 
made plain by the following Examples. 

Example ift. 
Cp Qrs* lb. /• X. d. 

If a^ Cheft of Sugar> weighing 7. 2* 14. coft 36. ix^g. 
^hat win — — — — 2. 1. 21. of the fame 
Sugar coft ? 

The fra^nal parts reduced into Decimals, and ftated ai 
before taught, the work will ftand'thus : 

Cm ib» C» 

If 7.625 t 36.6375 :: 24375 

2-4375 
■■ ■ 

1831875 
2564625 

1099125 
I465500 

732750 

j^ 7.625)89.30390625(11.71198.^;/. It/. 141 2^.^^^ 

^he Work c tl -. 

large is left i Renu 5875 - 
' eut. J flue/lhn 
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* Qttefiion II. 

If 1 6 Pioneers do make a Trench in a Month and 14 Days, 
liow many Pioneers will make the fame in iz Day« ? Anf, 56- 

See the Wort. 
M. P. M. 
If 1.5 : 16 :: .42857 



8a 
16 



42857)24.00000(56 Anfia. fr^ In my Produft, bfcaule 
2 14285 Ihad but one Decimal Place 

■ ' ' I annexed 4 Cyphers, to equal 

257150 the number of Decimal- Places 

257142 in my Divifor, that fo my Quo- 

tient might be an Integer, 



8,- 

Queftton I It* , 

If when Wheat is fold for 1 2 Shillings the Quarter, the 
Half-penny White-loaf ought to weigh one Pound, one Ounce 
and twelve Penny-weight 5 what muft the Half-penny White- 
loaf weigh, when Wheat is fold for i/. 16*. 3//. the Quarter I 
Anjvjery it ought to weigh 4 Ounces and lO Penny-weight* 

L. lb. L. , 

If .6 : 1. 1333 -J 1.8125. 

•6 



1.8125) .68000 (.375* 
54375 

I 

136250' 
126875 



93.75^^ 
'90625 



3riS0 

Quepion IV.' 

What length of a Board of 9 Inches broad will make ^ 
ig;uare Foot^ wheB i% times 12? or 144 Inches make one Foot \ 

Say> 



• 3! 

8ty» if 12 in Breadth require ix in Lengtliy what wiQ 9 xa 
JB^readth require i Anfwer^ 1 6 Inches in kngth. 

See the Work. 



If 



B. 


L. 


B. 


12 : 


12 
12 


: : 9 


9) 


144 
9 

54 


(.6 



Double golden rule in decimals. 

IF three Labourers in two Months ancf 12 iDays thrafli 221 
Quarters* three Bu&els, and two Pecks of Corny how much 
will nine Labourers tkraflV in one Month, two^ Weeks and fivfr- 
Days? 

LJh Quart.' Lat^. 

firft fay>^ If 3 thrafh 221.4575 what will ^thi^Sii 

Faett — — 664. .^158 
Say again. If 2*42857 Months thrafh 664.3 1 58 Quarters^^ 
Vrhatwill 1.67857 Months thrafh ? Fac'U 459*1 5,5» equal to 
459 Quarters, one Bufhel and one Peck* 

Quefium IL 

If 2 Axsgels be equal to 20 Shillingjs^ and 1 5 Shillings equsd 
to 3 Crowns, and 60 Crowns equal to 15 Pounds, and 13 
Pounds equal to 1 2 Guineas : how many Angels will counter* 
¥ail 650 Guineas ? 

Shin. 

15 faett T.5 Angels. 

Cr. 

60 factt 30 Angels* 

i$facif 26 Angels. 
26 : : 6^ofac'%t »4o8.j33 Angetvv 
Anfwcf, 1408.333 Ang» or 1408 Ang 3 ShilL and 4 Pence. 

th^ 





Shltt. 


Ang, 


Firft, I fay 


,If20 


: 2 


/ 


Cr. 


Aug, 


Secondly, 


If 3 : 


1.5 


• 


L. 


Ang. 


Thirdly, 


If IS : 


30 


Laftlf, 


If ra : 


26 : 



. • 



If 2 ADgels equal 208. 
and 1 5s. equal to 3 Crowns 



The laft Qucftion may be wrougkt by Divifion only, by 
placing your Numbers as undemeaib. 

r Thus: 

Here if you multiply th^ ifl^ 
3d, 5th9 7th and 9th for a Divi- 
dend ; and the 2d, 4th, 6th9 aiid <^ and6o Crownseoual 15/. 
8 th for a Divifor, the Quotient j and 15/. equal isGuineas, 
is the Anfwer, which you may I what wili65o Qui. equals 
try at your kifure. l^ Anfwer, 1 4.08 Angels j. 

In this Queftior^ it was required to know how many of the 
firil would equal fuch a Number of the laft ; and is by fome 
called the Compound fiuk defctndmg* But if it had been re- 
quired to know, how many of the laft would countervail fuch 
a Number of the firft, then in this Queftion you mud have 
multiplied the 2d, 4th, 6th, 8th and 9th for a Dividend; 
and the Produ& of the ift, 3d, 5th and 7th would have been 
your Diviibr ; and this is commonly called the Compound Rul^ 
afcending* 

Quejion III. 

There is a Ciftem hath 3 Cocks, the firft will empty the 
Ciftom in a quarter of an Hour, the fecond in half an Hour» 
the third in three quarters of an Hour ; in what time will all xHf 
three Cocks empty this Ciftem i 

H, Cm £%• 

I : : I fack 4 Ciftems* 
I : : I facit 2 Ciftems 
I : : I fadt 1.333 Ciftems* 



Firft, If .g5 
Secondly, If .5 
Thirdly, If .75 



C.« 



7hen fay. If 7.333 : 1 : : I. 7.33^ 

I 



'1 

7*333) I'OOOO (•I3<5>37 equal to 8 

7333 (Min. 11 Sec, fetcm 



26670 
21999 



467 >^ 
4399* 



i^wp- 



27120 
21999 

51210 

4399^ 



^212 fil^^^^ 



t$fi 
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Queflion IV. 

A Cock of a Conduit runneth into a Ciftern and filleth it 
Jn 5 Hours ; this Ciftern hath a Cock that iK^ill ^rapty it in 12 
Hours : In what time will the Ciftera he filled if hoth run at 
once I 

Firft, I fay if 5 Hours fill one Ciftern, what will one Hour 
fin ? Facit .2 6E 2L Ciftern. 

■ Say again, if 1 2 hours empty one Ciftern, what will one hour 
empty I Faclt .08333 of u Ciftern* 

From .2 the filling Cock, 

Subtraft -08333 the empty Cock, 

■ ■ ' ■ 
Diifer. .1167 

Then fay, If .1167 of a Ciftern require one Hour, what 
will one Ciftern require I Jinfwtr^ 8.5645, or, 8 Hours, 33 
Minutes and 50 Seconds. 

• i^^^ion V. 

^ If Wine worth 15/. i2x. 9^. be fufficient for the ordinary 
of 100 Men, when it is worth 45/ 1 5^. per Tun ; what Number . 
will 3/. worth fatisfy, when vrine is worth 50/. per Tun ? 

L. Mai* L. Men* 

Firft fay. If 15.6375 : 100 : : $ facit 19.371 
Say again. If 25. 75^ per Tun fuffice 19.371, what Num« 
})er of Men will 50/. per Tun require ? foctt 10 Men* 

And fo concludes this Rule. 



^ 
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NOTES OF FRUGALITY. 



I Shall in this place annex a Queftion to make the Learner 
frugal, or a good Hufl)and, if rightly confidered ; though 
the Author has as yet -only learned it (by the Pen'.) 

The Queftion is. If one fquare Yard of Land coft a Penny, 
what will buy an Acre, 160 Perches beiag an Acre, and 7 

yards a Perch ? 
If 

Vards 
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f Perches in an Acre i * i5o 

Yards in a Perch 7 j Square Yards in a Perch — 49 

Multiply it by 7 I ■■■ n ■ 

i t^Q 

Produ6l 49 Square | $40 

Yards in a Perch. I m . 1 

\ Yards in an Acre — • 7 840 
At I Penny the Yard, what will 7840 Yards coftj 



mm 



= 65 3 J, 4^/. 

PiKU 32/, 13/. 4^/. 

And the yearly Rent, which 32/. i^s* 4 J. will purchafe ajL 6 
per Cent. Compound Intereft ; or the annual Rent of an Acre, 
will by the Rules in Compound Intereft, be found to be i*g6L 
or i/. 19X. id. iq, -fjs- very near 40 Shillings. 

Whereby it is evident, that he who fpends one Penny, 
fpends or makes away a fquare Yard of as good Land as any 
in Ireland, from him and his Heirs for ever; and it is a 
Queflion, whether Ireland be worth 20 Shillings an Acre 
annually, taking one with another; thus, how much good 
Land we make away, it is eafy to judge. 

For One Penny a Day, is one Pound, one Half-Ponnjl, one 
Groat, and one Penny in the Revolution of a Year; viz* 
i/. loj. 5 J. and fo with 2, 3, 4, 5 Pence, &c. 

Here is alfo a compedious method of Buying, or Selling, by 
the , Hundred neat, or Hundred Averdupois, at oft as your 
Q«eftion is but of a fmall Price, 

Firft, for the Little or true Hundred. 

As many Farthings as the Pound coft, count twice fo many 
Shillings, and once fo many Pence, and that is the Price of 
the Hundred, wj5. 

At ^\d. the Pound, what will the 100 coil > 

^\d. is 14 Farthings, and twice fo many /. ;•. ' J» 
Shillings, are 28, or, ^- i b — 

Then once fo many Pence, are 1 4, or — — • i 2 



Anfwer 



Here obferve, for the Great Hundred, or 1 1 2 Pounds. 

As many Farthings as the Potmd coft, twice fo many Shil- 
lings, and once fo many Groats^ the Hundred Grofs will 
coft, 

G • At 
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At z^iL the Pound» what will the Hundred AverdupoiSy or 

112 Pounds cod ? 

±id. is 9 Farthings, and twice fo many /• x. J» 

Shfllingrsare •— — — _ — i8 — 

Then once fo many Groats, is — — — j — 



Jnfi 
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THE EXTRACTION OF THE SQUARE ROOT. 

« 

A SQUARE Number is that whidi is contained under two 
equal Numbers, or which is equally equal ; fo 4 is a 
•Square Number, contained under two equal Numbers, vm» 
2 and 2 ; for 2 times 2 is 4 ; and the Square Number 9 is 
contained under 3 and 3 ; for 3 times 3 is 9 ; and fo of the 
reft, as in the following Table. 

A TABLE OF SQUARES, 
With their lenitive Equal Numbers, fo far as 9 Digits. 



■k-M«iHWUM«&a^«kUUM^^ibb^WMi 



T 



iia 



I 

2 

3 



4 

5 
6 



dwa 



7 
8 



Equal Numbers. 



into 
into 
into 



1 
3 



into 
into 
too 



4 

5 
6 



rfAAMAi 



into 
into 
into 



7 
8 



IS 

is 

is 

is 
is 
is 



Squares. 



I 

4 
9 



36 



IS 


49 


<8 


64 


is 


8t 



And 



1 
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And wKen it ia required to extraft the Square Root of any 
given Number^ we have nothing to do but to find that equal 
Number of which it is coxnpofed i So if the Root of 16 were 
required, it would be found to be 4, as in the Table. 
Here (4 is the Rooty) called by fonie the Flrfi Power • 
And ( 16 is the Square,) called the Second Pott/en 1 

Of Numbers to be extraded, are three forts. 

Firfty Single, 

Secondly, Compound, 
Thirdly, Irrational. 

Single, are fuch Squares, as are conpofed or made up of 
any of the 9 Digits, as in the Table. 

Compound, are all fuch Squares, as are compofed of more- 
Figures than one, as 100, (whofe Root is 10,) 121, (whofe 
Root is 1 1 ) or 144, (whofe Root is 12,) &c. 

Irrational,, are all fueh Squares, whofe Roots cannot be 
difcovered by Art exa£Wy, neither in whole Numbers nor 
Fradions, but fomething will ftill remain, there being no 
Proportion yet found betwixt an irrational Number, and its 
Root, fuch Numbers are, 3, 7, 19, 74, 156, 751, &c. 

The extra6Hon of the Square Root is not much unlike Di« 
vifion, only there our Divifor is fixed ; and in this we are to 
feek a new one in every operation.^ 

The Root of any fingle Square Number is found by infpec- 
tion, as in the above Table. 

But if it be a compound Square Number, it rauft be pre- 
pared by pointmg, thus: Make a Point undfer your Unit's 
Place, and omitting one Figure, point every othei: Figure, 
vi%. point I ft, 3d, 5th, 7th, &c and as many Points as your 
Number contains, fo many Figures will your Root confift of; 
then proceed by the following Rule, viz» 



The Root of your firft Period you, 
Muft place in Quote if you work true,. 
Whofe Square from your fiud Period thes^ 
You muft fubduA, and to th'remdfl 
Another period being brought. 
You muft divide as here is taught. 
By th' double of your Quote, but fee 
Your Unit's place you do leave free ; 
Which place will bfe fupply'd by the Square 
Of your next quoted Figure there ; 



^ This Rule 
muft be^ot by heart 
perfeSly^ as thefoU 
lowing JVork de-^ 
pends upon < the 
Knowledge of lu 



G 2 



Next 
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Next multiply, fubduft, and thca 
Repeat your work as you began. 
If your Number be irrational, 
Double Cyphers add for a DecimaL 

Example* 

Let it be required to find the Square Root of /^^i^%J^. 

Here you may fee it dillributed by the Points, into fevera 
Squares, and fhews the Root will have 3 Places, as in the 
Work. 

See the Work. 

1 . Seek the greateft Root of 

your firft period 45, which by 45^5^4 (^ 

your Table you will find to be . . • 

6, which place in your Quoti- 36 

cnt, and the Square thereof — «— 

under 45 your firtt period ; fub- 9 

trid 36 from 45, reft 9. This 
is your firft Work, and no more 
to be repeated. 

2. To the remainder bring 
down your next Period 15, 
makes 915 for a Dividend, or 
as fome call it, a Refolvend, 
as you may fee in the Work. 

3. Double your Quote 6, 
makes 12 for a Divifor ; then 
feek how oft 1 2 in 9 1 , or which 
is the fame, how oft i in 9, 
(referving tKe Unit's Place for 
the Square of my fought Fi- 
gure) which I find to be 7, which 
I place in my Quotient ; and to 
fave trouble of Addition to the 
right-hand thereof, making it 
127 ; then multiplying 1^7 by 
7, the ProduA I place under my 

Dividend, or Refolvend, as you fee. This Work is every tin 
to be repeated. 

4. Sul 



451584 {6 


36 


915 


451584 (67 


• • • 
36 


127) 915 

889 



45 

4. Subtra6t 889 from 915, 
reft 26, to which I bring down 
my third and laft Period 84, 
then fhall I have 2684 for a 
new Dividend, or Refolvend, 
as you may fee in the Work 
Jtfelf. 



451584 (67 


127) 915 
■889 



> 2684 



5. Double your Quotient 
67, yJznV, 134 for a new Divi- 
for; then 1 afk bow oft 134 

in -268, (ftill refcrving my 451584 {SjZ 

Unit's place in the Dividend) « . • 

or, which is the fame, how oft 36 

I in 2 ? ■> i 

_ 127) 915 

Anfwer^ 2 times, which 1 ^89 

place in my Quotient, and like- ■ 

wife on the right hand of my ^34^) 2684 

Divifor, making it 1 342, then 2684 

multiplying 1342 by 2, the " ■ ■ « 

Frodudl, vt%» 2684 I place o 

under my Dividend ; and fee- 
ing they arc equal, and that nothing remains, I find my 
Number was a Square Rational Number ; and that the JLoot 
is 672. 

To prove your Work, Multiply 672 =: Roipt 

By 67^ 

4704 
403* > 

45 1 5 84 = given Nuniber. 

After the like manner the Square Root of 2985984 would 
be found to be 1728. 

But if your Number to be extrafted, have a reminder, 
then you may know it is irrational, and the Root cannot be 
got exa6i ; although by adding Cypbersi you may come as 
n^r the truth as you pleafe. 



46 



Example^ 
Let it be required to extra^tbe Square Koot of i5eu or 
which is the famey to find the Lei^h.of oiie fide of a Square 
Acre* ' 



See the Wori^ 
1 60) 12.6491 1 



22) 06a 

44 



2/^6^ 1600 
1476 



^M 



2524) 12400 
10096 



25289) 230400 
227601 



25^981) 279900 
252981 



^ Having pointed my Nunibers 
and wrought as before, I find 
12 for my neareft Root, and 16 
to remain, to which adding two 
Cyphers, I find ray next Figure 
to 6, which I cut off from the 
reft, as part of a Decimal 
Fraftion ; which by continually 
adding pairs of Cyphers to each 
Remainder, I increafe to five 
Places, which is exadl enough ; 
not wanting two Parts, if Unity 
were divided into a hundred 
thoufand Parts ; for if \ Square 
12.64911, it will produce 
159.9999837921. 



Thus the Square Root of 
any mixed N«mber may be 
found the fra£^ional Part firfl 
reduced into even Places of 
Decimals, or fupplied, if need 
be : fo if the Square Root of 
17I were required to three 

Places of Decimals, the Work would fland as below, and the 

Square Root wodid be 4. 183* 

See the Work. 



2529821) 2^91900 
2529R21 

162079^ 



17.500QOO (4.183 



• •- 



16 



81) 150 
81 

8^8) 6900 
6624 



8363) 27600 
25089L 



^" 



3511 



The 



^7 

The Square Root of a Vulgar Fra6Uon, that is commenfu- 
rable to iu Rooty may eafLhr be found, by extra6ting the Square 
Root of the Numerator, tor the Numerator of the Root, and 
likewife the Square of the Denominator, for the Denominator 
of the faid Root, which Fra6lion is the Root fought : So if 
the Square Root of ^were required, it would be found to be 
4» for the Square Root of 9 is 3, and of 49 is 7, equal to ^l*, and 
fo of any other* 

After this manner may the Square Root of a mixed Number, 
which is commeiifurable to its Root, be eafily found. 

But if your Fra^on be incommenfurable to its Root, then 
the beft way will be to reduce it into a Decimal, and extra^ the 
Root as before taught* 

So if the Square Root of -^V ^^^^ required into 4 places, it 
would be 1 936, as you fee in the Work. 

SVis€qualto*0375 Then .0375 (.1936 

I 



29) 275: 
261 

383) 1400 

"49 



3866) 25100 
23196 



1904 And fo £uther if you 

.(pleafe. 

But if yo^ would have it to fall in fome operation, you may 
prefix its radical figu before it, thus, ^ •^, and fo of any other* 

In the lafl place, I will fhew how to find the Square Root of 
an irrational number nearly, and that without the help of Deci- 
mals, and is a very ufefuL notion (as I hope will be fo found) 
for fuch as underiland not thofe FraiEtions, and it is thus, 



'After 
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After yon have found the integral part of your Root to its 
Quadruple, add Unity for the Denominator of the fra^lional 
part, and the remainder doubled h the Numerator : fo the Root 
4if 1 60 by this method will be 1 2 V> and thus of any other» 

Obferve this very remarkable Number before we quit the 
Square Nuhibers, viz, 139854276, this Number, I fay, is re- 
markable indeed, for thcfe reafons, vi&» 

Firft, it is a Square Number, 1 

Secondly, it contains 9 Places, and > 
Tliirdly, they are the 9 Digits. j 

And I am convinced there is not another Number that does 
thefamc» 
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THE EXTRACTION OF THE CUBE ROOT. 

THOUGH the praftice of this Extraftion may at firft 
■fight feem fomethfng difficdlt; yet the reafon and de- 
monftration of it, will, I doubt not, make the learner a recom- 
pence* 

Euclidf Lib. 7» Defin. 19. « 

A Cube, Jayr hc^ is that Number *which is equally equals or 
^ohich is contained under three equal Numbers* 

So 8 is a Cube^numberf contained under three equal Numbers, 
VMS. 2, 2 suid 2$ for two times two is 4, and two times 4 is 8 ; 
and the Cube-number 27, is contained under 3, 3 and 3, for 
tluree times three is 9, and three times 9 is 27 ; and fo of the 
ieft» as in the following Table. 



A Table 

f ■ 



4-9 



A Table of CubeSf with their genitive equal Numben^ 

as far as the 9 Digits* 







EQUAL 


NUMBl&S. 








CUBES. 


I 

2 

3 


~~" 


into I 
into 2 
into 3 


— into 

— into 
-*- into 


I 

2 

3 


^"^ 


IS 

is 
is 


I 
8 . 

27 


4 

S 
6 


— 


into 4 
into 5 
into 6 


— into 
— - into 

— into 


4 
5 

6 


^* 


is 
is 
is 


64 

125 

216 


7 
8 

9 


- --, 


into 7 
into 8 
into 9 


— into 

— into 

— ■ into 


7 
8 

9 


— 


is 
is 
is 


343 

512 

729 



And when it is required to extra6l the Cube Root of any 
given Number, we have only to find that equal Number of 
which it is compofed ; fo if the Root of 64 was required, it 
would be found to be 4} as in the Table. 

(Here 4 is the Root) or firfi Power, and 4 times 4 is 16 the 
fecond Power, and 4 times 16 is 64, or the third Power, 
(which is the Cube.) 

Of Cube Numbers to be extra£led, are three Sorts, viz. 

# ^ 



Firft, 

Secondly, 

Thirdly, 



Stnghf 

Compound^ 

Irrational' 



} 



Single, are all fuch Cubes as are compofed, or made up of 
any of the 9 Digits, of which fort are thof^ in the above Table. 

Compound, are jail fuch Cubes as are compofed of more 
Figures than jone, as, 100, whofe Root is 10; 1331, whofe 
Root is II ; or, 1728, whofe Root is 12, and fo on. 

Irrational, are aU fuch Cubes, whofe Root cannot be dif* 
covered exaftly by Art, neither in whole Numbers nor Fvac- 
tions, but fomething will ftill remain ; their being no Propor- 
tion as yet found betwixt an Irrational or Surd Number,, and its 
Root; fuch Numbers are 5, 7, 36, i6o^ 1526, &c. 

The Exti*a6lion of the Cube Root participates fomething of 
-the Nature of Diviiion, yet a deal more difficult j the Root of any 



%* See the Rujf 



SO 

fingle Cube number is found by infpeftion ; as in the foregoing 
*!Rible ; but if it be a Compound Cube Number, it muft be 
prepared by pointing thus : make a point under your Units 
place, and omitting two, point every third Figure; and as 
many Points as your Number contains, fo many Figures will 
your Root confift of; then obferye you muft get well by heart 
the following Rule. 



• 

TPhe^iibe of your firft Period take, 
And 6f its ^00 1 a Quotient make ; 
Whi<;h'Root into a Cube muft grow. 
And from your Period taken fro* ; 
To the Renfainder then you muft. 
Bring down anbther Period juft ; 
Which being done then muft you fee, 
Your number ftraight divided be 
By juft 300 times tbe Square, 
Of what your Quotient Figures bear ; 
Which do fo that you in may take ; 
The Faft your Quotient Figures make ; 
X.aft fquar'd, and mnltiply'd by th' reft. 
And Produdl thirtv times cxpreffed. 
The Cube of laft found Figure too. 
You muft ptlt in if right you do ; 
Repeat your Work and fo defcend 
From point to point unto the end. 
Then are you rights as i^m your Friend 
All done if ought remain there fhall. 
Add triple Noughts for a Decimal. 



,1 



What a Cube 
is, may be wdl 
reprefented by a 
Die, which is a 
little Cube itfelf, 
being a redlangu- 
lar or fquare Solid, ■ 
that hath an equal 
Length, Breadth 
and Depth, and 
is comprehended 
under Sx equal 
•Squares. 



) 



1st Example* 



Let it be required to extra^l the Cube Root of 4665 5. 

1st, Point your Number as direded, whereby 
you may fee the Root will have but two places. 

2d, Seek the greateft Root pf your firft Period 
46, which by the foregoing Table you will find to 
be 3, which place in your Quotient, and the Cube 
thereof 27, place under 46 ; fubtrad 27 from 46, 
and there will reft 1 9, as you fee if you obferve the 
Work. Now this is your firft Work, and not to 
J>e repeated. 



46656 (3 

• • - 

19 



^d, To 



Si 

jct„ To your Remainder 19, bring down your next and lA 
JPteriod' 6^69 and it will make 19656 for a Dividend; then 
^uare your Quotient 3, maket 9, which multiplied by 300, 
produceth 2700. for a Divifor: feek how oft ^ in 19? Jin/wer 
but 6 times, (becaufe of the increafe that will come from my 
Quotient), then multiply my divifor by 6, and the product 1 6a oa 
I place orderly under my dividend, having feparated them with 
a fmall line ; then proceed to find the increafe coming from 
my Quotient, thus, fquare your laft figure 6, facit 36 ; which 
multiply by the reft of your Q^uotient ; here, by 3 facii 108, 
and this by 30, /acit 3240 which I place orderly under my 
lafl Number 1 6200, then cube the lail figure placed in you][ . 
Quotient, here 6 fach 2 1 6, which I alfo place orderly under 
my laft number 3240, and, I add my three Subducends (for fo 
many I muft have in every operation after the firft) into one 
film, Jacit 19656 ; and feeing it is equal to my Dividend, and 
no more Periods to bring down, I fee my Work is finiftied, anl 
my number a nght Cube Number, and the Root is 36. 

Note. . As many Operations or Periods as you have (except , 
Ae firft) fo oft this laft Work is to be repeated. 

Now that I have given proper diredUons for working the hij^ 
i^xapplcj fee the Work itfelf, 

46656 (36 Quote equal to the Root. 

• 9 

\ ■ I "' - 



1700)19656 Dividend; 
1 6200 "1 
3240 > Subducends. 

2l6j 



Sum 19656 From £)ividend fubtra& 



Reft. 00 



Proof. 
Root 3^ Square 1*296 

36 Rgot 3d 



216. 7776 

108 3888 



>^ Mm 



Square 1^961^ A^^i^ Cube. 

J{ ^ Exaxpie* 



Si 



2d Example* 

Let it be required to find the Cube Root of this Number, 
673373097125- 

I St. r point my Number, by which I fee my Kopt will have 
four places as. in the Work below. 

2d Seek the greateft Root of your firft Period 67^, which 
by the Table is 8, which place in you Quote, and the Cube 
thereof 512, place under 6731 andfubtraft, refts 161. ' 

6^3373097125 (8 ^ 

• ■ • • 
512 
This IS your firft Work, i* 



mtm 



and not to be repeated 161 

3d. To the Remainder i6r, bring down your next Pcrioi 
^73, and it will make 161 3 73 for a Dividend ; (to which 
19200, being 300 times the Square of 8 your Quotient, is a 
JDivifor. ) And confidering how oft my Divifor is contained 14 
my Dividend (fo as to allow place for my Subduccnds) I find- 
it 7 times } place 7 in the Quotient, by which multiplying my 
Divifor, 'the Produft I place under itiy Dividend for my firft 
Subducend ; next I fquare my laft figure 7, which multiplied 
by 8, and then by 30, gives 11 760 for my fecond Subducend, 
which I place under my laft, and the Cube of 7, my laft q^ioted 
Tlgure, is my third Subducend, which I place under the two, 
and adding them, the Sum is 1 46503, which I fubtraft from 
my Dividend, and the Remainder is 14870, then will the 
Work appear thus. 

673373097125 (87 
• • • # 



1st Divifor 19200) 161 373 Dividend lst4. 

'344001 

1 1 760 S. Subducends. 

343 J 



Bum 146503 Frojpi Dividend fubtraSe^* 
Reft 14870 



4tiu "ft 
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4tli, To tKis Remainder bring down your next Period, -wsu 
t)97, then will your fccond Dividend be 14870097 ; (to which 
2270700 being 300 times the Square of the Quotient 87) is a 
Divifor, and dividing by the caution before given, I find the 
next Figure of my Root to be 6, and my firft Subducend is 
13624200 ; fquare 6jfattt 36, which multiplied by 87, maikes 
3132, and this by jp gives 93960 for my fecond Subdiyren^t 
and the Cube of 6, which is 216, is my third Subducend^ 
which placed as before taught, and as in the Work, and then 
added, the Sum is 13718376, which I fubtrad from my laft 
Dividend, and the Remainder is, 115 1721. 

Then will the Work stand thtu* 

^73373097*25 (876 
(ifi,)Divifor 19200) 161373 Dividend {i&,) 



■ff^ 



134400-1 
21760 > Subducends... 

343J 
Sum 14^^503 From Dividend fubtiafl:. 

(ad,) Divifor 23^9700) 14870097 Dividend (2d,) 

13624200^ 

93960 > Subducen4s# 
^i6j: 

Sum 13718376 From Dividend fubtrafi* 

Refts 1151721 
5th, To this Remainder bring down the laft period, t25,an4 
your third andlaft Dividend vrill be 11 51721 125, to whicT.k. 
230212800 is Divifor; which is 300 times the Square of 87(S 
your Quotient ; and dividing as before, I find my fourth Figure 
to be 5, and my firft Subducend is 1 15 1064000, and multiply 
876 by the Square of 5, and that by 3P, gives 657000 for my 
fecond Subducend, and the Cub6 of 5, w«. 125 is my thirds 
Subducend, which added, the Sum makes 115 172 1125, and 
feeing it is equal to my laft Dividend, and no more to bring 
down, I fee my work is finifhed, and the Number given a right 
Cube Number ; and my Root fought is S765 : And now 
cbferre the Whok work together, which appears as follows : 



§4 

Sec fie whok fFori. 

673573097125 (876^ 

• • • • 
51Z 

(ift,) DiYifor 19200) 161373 Dividend (ift,) 

1544001 
1 1 760 > Subducends. 

343J 



Sum = 146505 From Dividend fabtraftedt 

(adjDivifor 2270700)14870097 Dividend (2d») 

i362420o'1 

5^3960 > Subducends. 

2l6j 



l«Mi|MW«< 



Sum =1371 8376 From Dividend fubtradl* 
3;c/)DiviforZ5C3J28oo)ii5i72ii25 Dividend (3d,) 

1151064000"! 

657000 > Subducend$« 
"5 J 



iSum = II 5 1 72 1 1 25 From Dividend fubtrafij 
Reft 00 

Proof, 



$oo2 8765 1^ , . , Multiply 76825225 Square, 
87653 ^"^^'^^^ By 8765 the Root* 



a^^MHiM-M^OT 



43825 384I26125 

52590 460951350 

61355 537776575 

90120 6 I 460 I 800 



•^6825225 Square 673375097125. Cubtf* 

"^ "^ Wberc 
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Wliere your mixed Number or Frai^ion ts commenfaraMe to 
its Root, then you may extra^ the Cube Root of the Nume- 
rator for the Numerator of the Root, and the Cube Root of 
the Denominator for the Denominator of the faid Root, fo the 
Cupe Root of Tj will bj^ a, for the Cube Root of 27 is 3, and 
of 64 is 4 ; which is ^, andfo of any other. 

But if your Fraflion of mixed Number be incommcnfurable* 

to its Root, you ftiuft work as before ; or if you have no 

prefent occafion for it, you may prefix its Redical Sign ; fo 

3 
the Cube Root of 4^ would be exprefled thus, V^cf^ or y^ i^ 

and fo of any other. 

As in the Square Root, fo here I will (hew you hot^ to 
find the Cube Root of an irrational Number near, without the 
ufe of Decimd Fraftions, and it is thus. 

After you have found the Integral part of your Root, to the 
treble thereof add Unity, and that Sum added to the Square 
of the faid Root tripled, is the Denominator, to which the 
Remainder is Numerator ; or which is the fame, if you find 
the difference betwixt the Cube of the Root and the Cube of 
the Root p/us Unity, you have the Denominator as before. 

Here obferve the ufe of the Square and Cube Roots. 

Here follows fome ufe of the Square aiid Cube Roots> both 
in Arithmetick and Geometry. 

Problem I. 

To find a mean Proportional between any two Numbers 
given. 

The Square Root of the Produdl of the given Numbers Is 
the mean Proportional fought. 

So a mean proportional betwixt 16 and 64 will be 32. 

This Problem is of exceUent nfe in finding the fide of a 
Square equal to any Parallelogram, Rhombus, Rhomboides^ 
Triangle, or Regular Polygon. 

For if in a Parallelogram you fuppofe the two Sides, or in a 
Rhombus or Rhomboides, the Side and Perpendicular falling 
thereon ; 'ki a Triangle, the Bafe and i the Perpendicijar, or 
the Perpendicular and i the Bafe.; nnd in a Regular Polygon^ 
the i Perimeter .(or by fome called the Circ, or Periphery ) and 
^e Perpendicular ; or ^ Perpe&dicular and Perimeter | I bj^ 

if 
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if you fuppofe them as two Numbers given> and by the fore^ 
going Problem find a mean Proportional given^ is the Side of 
Si Square equal fought. 

fcom this Problem by confequence follows^ ^ 

. Problem II* 

« 

To find the Side of a Square equal in Area to any givent 
Superficies whatfocver* 

Rule. 

The Square Root of the Content of any given Superficies 
ia the Side of the Square equal fought. 

So if the Content of a given Circle be 1 60, the Side of the 
Square equal will be 12\^ fere \ or more exadi in Decimals, 
1264911. 

Here if you fuppofe the Content to be. the Produft of two 
Numbers, as in many cafes it is, it will be the fame as to find 
a mean Proportional betwixt thofe two Numbers. 

Problem III. 

The Area of a Circle given, to find the Diameter.^ 

Rule^ 

As 355 : to 452, or, as i to i .273239 : : to the Area : to 
the Square of the Diameter. 

What length of a Cord willi>e fufficient to tie to a Cow's 
Tail, the ot]ber end fixed in the ground, to let her have the 
libbty of eating an Acre of Grafs and no more, fuppofing the 
Cow and Tail to be 5 Yards and a half? 

Say, As 355 : to 452 : : fo 160, being the Area of a Qircle 
whofe Content is an Acre ; to 203 .7183, whofe Square Root 
ia the Diameter, i;/5s. 14.273 Perches, the Semi diameter is 
7.136, from which fubtradt one Perch for the Cow and Tail, 
reft 6. 1 36 Perch fox the length of the cbrd. 

Problem lY. 

Any two fides of a right-angled Triangle being given to find 
the third Side. 

In this ufeful Problem lies hid a great part of the Mathe- 
maticks ; the invention whereof is fathered upon Pythagoras^ 
the Demonftration thereof Euclid has in the 47th Propofition 
of th^ Pirfi Book of his Elements of Geometry ^ where it isj>roved 
that the Square of the Hypothenufe^ or longeft fide of a right- 
-angled Triangle, is equal to the fum of the Squares of the Bafe 
liEkd Perpcndicuhr i or the other two fides. 
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In the annexed Triangle ABC, let the Bafe or Ground A B 
reprefent the Breadth of a Mote or Ditch, and let the Perpen- 
dicular B C reprefent the height of a Caftle, Tower, or City- 
wall ; and let the Hjrpothenufe, or Ipngefl fide, reprefent the 
length of a Scaling Ladder. 



Let the Bafe A B, or the 
breadth of the Ditch be 40 
Yards, and the Perpendicular 
B C, or the height of the 
Wall be 39 Yards ; what 
length will the Hypothenufe 
A C, or the Scahng-Ladder 
be? 



Rule. 

The Square-Root of the Sum of the Squares of the BaTe 
jind Perpendicular, is the length of the Hypothenufe. 
Answer 50 Yards the length of the Ladder. 
For the Square of the Bafe 40 is — 1 600 
^nd the Square of the Perpendicular 30 is 900 




The Suna^- 2500 {^^otheRooy^ 

* .* ' 
25 



000 •; 

But if the breadth of the Ditch was required, and the Per^ 
pendicular and Hypothenufe were given, then this 19 

The Rule. 

The Square Root of the difference of the Squares of thfs 
Hypothenufe and Perpendicular, is the length of the Bafe,' or 
breadth of the Ditch, 

For the Square of the Hypoth. A C, is 2500 

And the Square of the Perpendicular B C, is ■ g oo 



Diff.. 



Uevt you fee the Bafe is 40^ 



1600 (40/^^6 
• • (Root* 
16 



I 



»QO 



^< 
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And if B C were required from the given fides A B ftnd 
A Cy th^ the S()uare Root of the difference of the Squares 
of the H3rpothenufe and Bafe, is the height of the Perpen* 
idiculafy or B C. 

The chief use of the Cuie Root is to find out a Proporttm 
between lilt SoTtde^ as Globes^ Cyliuders^ Cube^, ^c* 

Problem L 

If a Bullet of Brafs of 8 Inches diameter weighs 72 Pound% 
what fhall a Bullet of Brafs weigh whofe diameter is 4 inchest 

Rule. 

Since like Solids are in trihie Proportion to their Homolo" 
;gous iidesy v/ft. Diameters, Lines, &c. it holds thuSj 

. As the Cube of the Diameter ;giveq : 
To the Weight thereof : : 
So the Cube of the Diameter fought : 
To the W-eight thereof. 

^ee 4he Wori. 

CD. lb. . CD. 

4f 51^ 5 72 : : 64 

64 

288 . . ' 

432 ^Fack 9 P^unS* 

! 4608 

^1 ■ II I n I 



Problem 11. 

To find the fide oE a Cube that (hall Ije equal in Solidity to 
any given Solid, as Globe, Cylinder, Prifm, Cone, or luck 
like. 

Ruk. 

The Cube Root «f the SoIhI content of any Solid Body 
given, is the fide of the Cube <)f equal Solidity* 

So, if the content of a Globe was found to be 1562$ 
'Solid Inches, feek the Cube HoOt of 15625, which is afy 
^which is the Sid^ of a Cub^ of equal capacity. 

, S^ ntach 41s to tie use of the Square and Cube Roitu 
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7^ find ih ^qiioti tmd. Cube Root by the SRding. Ruk^ 

As I have juft been (hewmg the ufe of the Square and Cwfo. 
I^tty and aoi juft upon (hewing the ufe of the Sliding Ruk 
upon another Qccafion. I (hall before I begin any other things 
ihe^ you its ufe upon this very occafion. 

I^e Extradtion of Roots is one of the hardeft le(rons in. 
Anthmeticky yet by the help, of this in(kument it may be per- 
formed with lefs trouble than by the Pen : For if thie Lines 
C and Dy be exadly applied, fo that lo at t}«e end of Dy be 
even with lo at the, end of C ; I fay the ^nes thus applied 
usee like a tabite (hewing the 'Square Root of any Number by 
in(pe6lion only; for ajs^ainft any Number upon Cf you hav^ 
the Square Root thereof upon D, & cantr^^ 

Note I ft. When the figures^ in the Number given are even^ 
vi%. when the Number confifts.of :»» 4» 69 or 8 Figures (being 
Integers) look the fame in thie fecond Radius o£ the line C^ 
and againft it you have the Square Root upon D : And in this 
caie the (aid Root wiljl ever Qondft of half as msEiny figures a^ 
the Number giveo* 

* 

Exampk* 

Let i6.be ^(^Nuinber propounded;.! (^ 16. iathe lA 
Radius upon C, and againft it upon ]^p I find 4 the Square 
Root required. 

i 5*5 > r 30-^5 1 

Andlikewife < 48 v iithe Ropt of^ 2304 v 

t 886J t 784996 J 

2d. When the Integers in the Number jgiven are odd, viz* 
^9 3' 5> or 7 9 feek it upon the fir ft R*adius upon theiine C» 
ind againft it you have the Root fought : And in this cafe the 
Root witthave li^tia many Figi}resaip the Numbers givenj. 
and one more. 

Let tli^ Numb^ g^ven be ij6.25» l/eek thia upon the firft 
l^adius of the li^e Qi and. ttpisSi it I find 12.5 the Root 
Jought,, 

Anilil^ewifi^ 1144 ^isthe B^otof^ 20736 ^ 

C 1000 jj^ l^ 1009000 J 

' 1 2k Note^i 



rioid, Tbat what you call the First RaJtus^ is that part of t^^ 
Rule from Number I beginning at the left hand of the Ruls-, 
to Number \o on the middle of the Rule ; and pajl that^ tx 
called the Second Radius^ &c.' remembering B to be the fourth 
Radius. 

• _ _ _ 

To find the Cube Root by the Sliding Rule. 

1?\%c^ the Lines D and E exaftly one by another, fo that 1 6 
it the end of D, be even with lo at the end of E ; this done, 
againft any Number upon E, you have the Cube Root thereof 
upon D, & cofitr. 

Note I ft, when the Number given confifts of r, 4, or 7 
Figures (being Integers) find it in the firft Radius of the Lin* 
E, and againft it you have the Cube Root fought. 

Example. 

Let the Number given be 3375, 1 feek this in the firft 
feadius on the Line E, and againft it I find 15 upon D, which 
is the Cube Root of 3357 ; and fo is 212 the Cube Root of 
952812^- 

2dly, When the Number given confifts of 2, 5, or 8 Integers, 
£nd it in the 2d Radius upon E, and againft it is the Root 
fought. 

• 

Exampk. 

Suppofe 35.937 were propounded, find this in the 2 J* 
ttadius on the tine .E, and againft it is 3 .3 the Cube Root 
upon D : in like manner 275 the Cube Root of 20796875. 

3dly, When the Number given confifts of 3, 6, or 9 Integers, 

. it muft be fought in the Third Radius, &c. for againft it is the 

Cube Root : Thus againft 125 in the Third Radius upon E, 

I find 5 the Cube Root ; and fo likewife is 888 the Cube Root 

of 700227072; > 

Lastly^ To know how many Places of Integers muft be in 
the Cube Root of any Number given. 

Put a Point under the place of Units in the Number given, 
then omitting 2» point every third . Figure towards .the Irft: 
' hand ; then tell how many, for fo many places of Integer^ 
muft the Cube Root confift of. 
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STEEEOMETRY, 

OTR. THE 

AMT OF .OAUG-ING-, 

BOTH IN THE 

THEORY AND PRACTICE, 

Together with the Use of the 



libittg 3ittle anil C^le0* 




Td THE 

EXCISE OEEICEJRS 

/ 
OF 

IRELAND. 

taENTLEMEJff 

If the following Erections prove useftd to ytm^ 

ihen have you amply satisfied 

Tour loving Brother, 

JOHN BALLARD. 

VOX AUDITA PE&IT9 LtTERA SCHIPTA MANET. 



Will no superior Genius snatch the quill; 
And save me on the brink, from writinjr ill? 



6$ 



STEREOMETRY, 



^en 



GA UGING. 
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STEREOMETRY or GAUGING, is that part of tic 
Mathematicks fpringiag horn Geometry ; by which the 
contents of all reg\ilar foUd bodies are difcoTered ; ai the ttki 
and fcope of Geometry is to measure welL 

• 

Vide PlatOy Lib* 7* de Rep.«^.^W cogniUo quod tmper ettp 
ac toilet igitur tO Generose Vir!) md virikUem ammamif 
atq : itaj ad PbUotophandum prmptursiw^t cog^ailomm^ •# ad 
$t^era convertamus ^ qtut nunc^ contat qtum docetf 0td i^ni' 
9ra dcjuimus, bfcm 

In Guaging there are two things chiefly neceffary to be 
noted,, and yet both controverted, tisiu 

Firft, That feeing all manner of Caflti naade to contain 
Liquor, are for the moft part the trunk of a Spheroid, cut off 
with two circles, at Re^nglcs ytixh the Bafe, and therefore 
irregular. 

Th^ Second thing to tfe nbted Is, how to find the true quan- 
tity of an Ale Gallon in Cubic Inches, for in this fereral Artiftt 
<H9Fer in theh* experiments : see Dr. Wybard, Mr. Oughtready 
and many others : and in England the Ale Gallon is to contain 
282 Cube Inches; b«t here in Ireland, the Gallon is allowed 
to contain 217 X^ube Inches and 6 Tenths: therefore they 
muft firH be reduced into a regular proportion. {This premifed) 
I think It not impertinent, to 6bferve to you, that every mag- 
futude mud be meafured by fome known kind of magnitu^ 
that is Homogeneal (or like) to it< A Superficies is meafured 
by a Superficies, "as one Square Inch, one Square Foot; 5cc. 

A Solid 
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A Solid IS meafured by a Solid, as one •Cubic Inch, one 
Cubic Foot, &c. and when this is rightly underflood, then is 
the quantity or content of either of thefe kinds laid to be 
known* 

Firsi, to Guage Superficies^ and First a Circle. 

By way of introduAion, as alfo for method's &ke, I hold 
it proper to begin with the definition thereof. 

Definition, 

A Circle is a plain Figure contained under one Line, fo 
drawn into itfelF, as that it is every where eqirally diflant from 
the middle or centre. 

There arq three ^art^ neceflary to be underftood in a 
Circle, 



{ 





The Diameter f 
Thefe are •{ The Circumference^ and 

The Area^ 



Tlie Diameter is a ftraight line palling through the midft of 
the Circle, dividing the whole into two Semi-Circles. 

The Circumference is the uttermoft bounds, or line that 
defcribes the Circle, by fome called the Periphery. 

The jirta is. all the fpace contained within the Clrcumfe^ 
fence* 

Proilem I. 

Having the Diameter of a Circle, as A B, to find the Area 
«r fuperficial Content^ firil in Inches and Parts, and afterwards 
in Gallons and Parts. The proportion is thus : As 14 is to 1 1^ 
fo is the Square of the Diameter, to its Area in Inches and 
Parts J which Area being divided by 217 .6 the fijbical 
Inches iii the Iruh Ak Gallon, the Produdi is the Area ia 
Gallons aini Parts. 

Sec Euclid Problem 8. 







Sxampl^ 
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EmampU* 



Diameter i . 

I. 

II. 



H) 


11.000000 (.785714 

98.:... 


the Area in parts 


of an In 




lao 


■ 




■ 




112 




> 






. •80. 






70 




• 






100 






98 


. 


* •> 


• ^ 




20 
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9 


w' ■. • 


217 ,6 


(4) 

( -785714 ) 
6528 . . 

13291 

13056 

* 

• -2354 
2176 


.00361 


Area in pa^ts of \ 


1 Gallon, 



(178) 

By the foregoing Rule the Area of the Circle, whofc Dia- 
meter is Unity, or one Inch, is foupd to be .00361, and all 
Circles Aread are in proportion one to another, as the Squares 
of their Dianieters : therefore,, if the Square of any other 
Circle's Diameter be multiplied by the above .00361, it gives 
the Area of any fuch Circle. 



<■ 
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Notif If you divide aa Vnit with a competent number of 
Cyphers by .0036 1, the Quotient is aDivifor, or a Unit by a 
Divifor, and the Quotient is the Multiplicator ; by which having 
any Divifor you may find a Multiplicator ; & cfmirOf having a 
Multiplicator^ you may find a Divifor. 

NotCf That if the Square of any Circle's Diameter be mul- 
tiplied by .003619 or divided by 277— either the Produ^ or 
the quote will be the Area in Gallons and Parts ; and the 
realbh is this9 that this Multiplicator .00361 which is generally 
ufedy is the Area of a Circle in parts of a Gallon, whofe Dia* 
meter is one Inch ; or it is the complement Arithmetick to the 
Gauge-Point.. 

Alfo this Divifor, 277— -is the Square of the Gauge-Point. 

I have here inferted the proper Divifors and Multiplicators for 
Squares and Circles, tod for the wet and dry Mafhes in Circular . 
and Priimoidical Maik-Tuns, 

The Cubical or Solid Inches contained in the 1 

liquid Gallon in /rf/an^ are — —J 217* 6 
Which is a common Divifor for Squares. 

The Multiplicator is — — — — .004]$ 

The Divifor for goods in Squares — * h— 1 i8i« . 

Multiplicator — — — . — i •0055 

Divifor for the Wet Ma(h is ^ -* -—1 $^^4 

Multiplicator is in Squares — - — - —J •0024 

IKyifor for Circles is *— •— — 1 *77 — 

Multiplicator — - — —• ""J - .00361 

Gauge Point ^- — — « _ i6«64. 

Divifor for the goods in Circles — - •~-l 231 -.« 

Multiplicator is — — — 7— j .0043 

Gaiige Point — — -• — . 1^.2 

Divifor for Wet. Maih in Circles is — i — 1 416.-— 

Multiplicator is — — — —J .0024 

Gauge Point — — — — 20.« — 

Now by the Sliding Rule. 

I have (hewn already how the Area of a Circle, whofe 
Diameter is i .0 may be found by the Pen, and alfo the 
content in Gallons ; and I now come to ihew. you how each 
may be found by the Rule. 

But 
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But you muft carefully obferve» that 16.64 is the Diameter 
oSn Circle vhofe Area is 217.6 therefore 16.64 ti the Gauge 
Point for finding the Area in Gallons. 

And for the fame reafgn, 94. 1 5 rauft be the Gauge Pointy 
for finding the Area' in Barrels: for Note, thefe Qauge Points 
are the Square Roots of the fixt Divifors» as will appear by 
the Rule : for letting the lines C and Dy even at the end. 

-^e*^"* u^ScJ y*"*"'* {i^tiD. 

Alfoaeainft v^ > you have -f/^' V^ 
^ uponQfy ^ ^ (^upon D*- 

(This allowed) having found the Diameter of the foregoing 
Circle to be i O9 I demand the Area in Gallons by the Rule of 
another Circle whofe Diameter is 16.7 and Depth 6.6 ? 

-By the Ru!e^ * 

Set I . upon h'ne C, to the Gauge Point upea line D« then 
under the Diameter 16.7 upon line D, you have the Arean 
viz. I. upon line C. 

I have found the Area^ I now demand the content of fiud 
Circle in Gallons. 

Set the Area on line By to Unity on line Ay then under 
the wet on line Ay you have the content on line- B ; and 
the fame per contra.' 

Having the Diameter and Depthy to find the content* 

Set 6.6 the Depth upon Nne Cy to the Gauge Punt fot 
Gallons on line Dy then under the Diameter, viz. 16.7 upon 
line Dy you have 6.6 the number of Gallons on line C, 
which is the fame with th« Wock.by the Pen. 

Notcy when the Area of a Circle is fousht in Gallons, if the 
Diameter be mofe than 16.641, '°^ ^^ ^^^ 'oo> ^^^ ^ 
Gauge Point' to i. at the beginning of line Cy then againft 
any Diameter between 16.64 and. 100 you have the Area up- 
on C : But if the Diameter be lefs than 1 6.64 or greater than 
i-QOn . kt the Gauge foint to i ^ in the n»ddlf of .line C 

Pr$ikm IL 

The Diapieter and Area of tlie forementioned Circle bci^g 
found alreadyy now I demand the Circumference of The faM 
Circle? 

In order to anfwer this by the Peuy you muft multiply the 
• J&iameter of faid Circle by ( 1 2 } and devide the ProduQ ^^ ( 7 ) 
■ the Quotient flmll b^ the Circumfennce- .\ 1* 

K 2 • Or^ 



68 

I 

Or, nultiplv the Diameter by 3«i4i593» the Produ£l (hall 
t>ethe Circumference nearer; for Note, as i. is to 3 141 592, 
fo 18 the Diameter (of any Circle) to the Circumference* 

See the Wort. 

1^.7 the Diameter, 
22 mukipL 

334 
334 



7) 367.4 (52.4 the Circumference near. 
35 



«7 
14 



34 
a8 



i Ipfiif iy the Sliding Rule. 

Set r • on the line A, againft 3. 1 4 1 , &c. on line B ; this done^ 
againft any Diameter on line A, you have the Circumference on 
line B; and confequently under 16.7 the Diameter of this 
Circle upon, line A,- you have 52.4, which is near the Circuxn* 
fcrence, on line B : but if you multiply as above dire&ed you 
will come nearer. 



■>■■ 



How to Gauge an Ellipsis, or Oblong Circle. 

DefimiiOfu 

AN JSlKfisity for Ohbng Circle) is a plain figure contained 
under one line, made by the Scalene fedUon of a Cone 
under the Vertex, through' both ^e fides, in which the longef 
Diameter is called the Axis of Transverse^ and the other cutting 
former^Bt Right Angles in the centre, is called the ConjugaU 
9r intercepted Diameter. 

ProHemlll. 

Given GD and £F, (as in the oppofite figure) the Trmu^ 
merse and Conjugate Diameters of the £llffsis, to find the Area. 

»7 



■"s 
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* . ' - 

By the Pen^ 

hj the kff^; and then 



Multiply the greater 
If- you cither tanl. f "l The'prodna ofl 

tiply the produd by J .00361 ( the former or f will be the 
Or divide the pro*! T Quotient off Area in 

(^ 277-05 J 



du&by 



the latter. J Gallons. 



See the foBovnng Work* 



Greater Diameter . — — 87 1 
Lefler — — — — 68 1 Inches 



Depth — — — *— 
Suppofe 't*— CD = 

EF 



= 87 7 

= 68 J 



7-5J 



Inches. 



696 
5fi 



• « 



377.05) 5916.0000 }2i«35 AreainGalbot. 
37500. 
97950 
148350 



21.35 •^^'^ 
7.5 Depth, 



9825 



10675 
^4945 



160.125 the whpbCont. 



,.••"- 




Biift 



f I 




7«. 

Bat if yoQ defire to know tKe Are& in Inches only, soiultiply 
the Redangle or ProduA of CD and £F by .7854. 

0^ NoU. ThstBrewenTiitta 
are moft commonly Segmeatt of 
Cones or Pyramids, whofe Bafes 
are either a Squaiae ParaUelo- 
mm. Circle, or Oval ; to mea< 
lure which, let their Forms be 
R^&angfe ■ 591^ what theywill,youmufl do thus: 

You mufb firft find their folid 
content in Cubic Inches by the . 
common rules of meafuiing Seg- 
ments or Bodies, which ooptenl^ 
you muft divide by 217.6 (In* 
ches in one Gallon) and that 
givei the content in .Gallons ; 
Avea in Inches 4646.4264 then dividing the Gallons by 32 

I ■ (the number of Gallons in a Bar* 

rel) it (hews the coi)itent in Bar- 
rels;, and the fame in all other 
cafes. 

By the suing Rule tbut^ 

Set (68 or 871) your choice upon line B, to 277.05 upon 
fine A, and againft the other Diameter on line A, you have 
31.3 the Area upon line B, which agrees with the<Pen in the 
above work* 

Then fet 21*3 the Area upon line B, to Unity or i. on line 
A, and under 7.5 the Depth on line A, ^ou have 160 th^ ^B^iole 
content on line B. 

' C^ JVdtf^. That for expedition in common bufinefs, and to ' 
avoid miftakes in great operations, I recommend the following 
Fad(»^ which you'll find oft ufed in the following Treatife^ 

In all Redilinea]^ Figures, ufe ,0046, for ,00459 55889 ^^* 
In all Cundlineal Figuresj ufe .00361^ for .003609366, %c. 






7» 
To find the Area of a TriangTe. 

A Right-lined plain Triangle, is a Fignre conftituted bj 
Three Right Lines including Three Angles. 

In all Right4ihed Triangles, multiply half the Bafe (or 
longeft fide) by the Ferpendicukr, or nearell diftance from the 
Bale to the oppofite Angle ; the Produ6l is the Area in In- 
ches, which divided by 2 1 7.6, or multiplied by .0046, gives 
the Area or content upon an Inch in Ale Gallons* 




Pr^hlem IV. 

The Bafe AB, and Perpendicular CD^ of a right lined plaia 
Triangle given to find the Area* 

Suppofe, AB;= 1 1 2» and CDs $0 Inches. 
t ABir56 
CDs: JO 

Areainlncbct 2800 217.6J 28oo.ooo {i2.%6jtrea in GaUont. 

6240 50 the Depth. 

I8B8O , ■ ■! 

14720 643.00 ihi whoU Comt. 



1664 

NoU^ If you multiply half the Perpendicular by the whole 
Bafe, the Rrodud will be the Area required. 

Now by the SUding Rule. 

Set $6 (half the Bafe) upon line B, to 217.6 upon line A, 
then undef 50 upon line A>you have 12.8 the Area upon line 
B. 

Then 



Then fet is.8 (lie Area on line B>,to Unit or t. on line A, 
and iinder'^50 upon'line A^ yon have 643 the wKoIe content upon 
B. 



To Gauge a Right-Angled ParaUelogram, or 

Square Cooler. 

Defintiion. 

A' SQUARE 18 a Figure contained utider four equal Sides^ 
and as many Right Angles* . • 

A B 



y 



8. 5 Inches 
Deep, 



c 



o 



D 



50 



Firft multiply the Bi^e of the Square Cooler into itfelf, the 
Produd is the Area in Square Inches, which divided by 217.6 
or multipHed by 0046* gives the Area in Gallons upon one 
Inch deep ; and laJUy, if the faid Area in Gallons be multipli. 
ed by the Depth of the liquor, the Produft will be the content 
of that liquor in Gallons. 

Problem V. 

Suppofe AB=:5o Inches, 

50 

Area in Square Inches 2500 

217.6) 25GO.OOO ( 1 1*48 Area in Gallons. 

5240 • • ' 11.4& jirea in Gallons^ 

10640 8*5 Depth. 

19360 ■' 



M 



»95ai 



5740 
9'84 

97.580 the whole Content. 



Nov 



7% 

9 

Kow by the SiuEnj RuU* ' 

Set 50 on line B> to 217*6 upon line A» then under 50 on 
ij^ne Af you have 1 1.4 the Area on line B. 

Then set 1 1*4 the Area upon line By to Unit or i on Hne 
A> and under 8.5 the depth on line A, you have 97,5 the 
whole content on line B. 



.l.l.l l - J-.JIl.L.Ji-i— ■^■WS'Wg^!'MitF 



To Gauge an Oblopg Cooler, 

Defimtionm 



AN Obi 
right, 



N Oblong 18 a four (ided figure, whofe Angles Ire all 
and oppofite fides equal. 

A .B 



3 ,5 incies Deep 



C - 



Multiply AB by BD,.the Produft is the Area in Inchei," 
which divided by 217.6, or multiplied by .0046, gives the 
Area in Gallons, and that Area multiplied by 3.5 the depth, 
its Produfi is the whole content in Gallons. 

Problem VI. *■ 

Suppofe AB =: 112, and BD = 50 Inches* 

SO 

Area in Inchies 5600 
2 1 7.6) 5600.000 (25.73 Area in Galloni. >- 
12480.. 
16000 

7680 25.73 Ai«& in CrftUons; 

> . ' , ■* . 3.5 Depth. 



1151 



^12865; 
7719 

J^.055 Uie whole content. 
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}n^ ly the STtSng kule. 

^ S)ft 112 rxpak line By to 217.6 upon liiDe Ay then under 

50 on line Ay you have i$.^ die Area in GaOons on line B. 

Then fet 2jf«7 the Area upon £ne By to Unit or 1 on line 

Ay and under 3.5 the Depth tapon line Ay you have 90 the 

whole content on line B. 



f^PHB 



To Gauge a Rhombus. 

D^tutlon* 

ARfiQMBUS is a figure ha^ngfour equal fideSy and the 
oppofite Angles equaly but hot right. 

PrAlem Vll. 

The fide h e and perpendicular a c^ falling from tlte oBtufe 
Angle giveny to find the Area. 

Rule. 

Multiply b e My a Cy the Produft is the Area in IncheSy 
ivhich divided by 217,6 or multiphed by .p946y gives the 
Area in Qalloiv^ and that Area multiplied by the depthi 
;give8 the whole content. 




Suppofe 2 e r: ifo land ^ r s 48 Inchdi. 

II H M 

400 

aoo 




Area in Inches 24J00 



i C A ' 

ai7-6) ^400.000 ( 1 1.02 Arfa in Gallons. 
22r40 

6400 
ii I . ■ XI.02 Area in Gallonab 

ZO49 12 Depth. 



% -1. 



^ I 



2204 

tl02 

M^z.n the tRrhoIe cootemt; 



TS 

Set sp upon line By to 217.6 upon line A| then under 4$ 
0D line A» you have 1 1 the Area in Galloni on line B. 

Then £tt the Area 1 1 iipoq line B> to Unit or i on line A>. 
and upder 12 the depth on line A, you hdnte i^i the, whole 
content on line "B; 

/ 

To Gauge a Rhomboides* 

Zh/buiioa* 

ARHOMBOJDES 18 a four fid^ figure, whofe oppofite 
iides and angles are equal ; but hgm no right angles* 

PrMm VIIL 

The fide ^ i& of a Rhomboides,, zxA^Jf fiom the^ obtufr^ 
angle given> to And the Area. . 

Rule. 

Multiply ^ i& -by df^ th^ Prpduft.is the Area in Inches $^ 
which divided. by 217.6 or multiplied by^ .0046 gives the. 
Area in Gallons i which multiplied by the deptbt ^ves the 
whole content. 



Example, , 




896. 

Area — — 5*j6m,Indiev 

' / 

ai7.6) 5S7S-00O. (h>70 '^M* ia G^Qau*. 
10240 
i5$6o 

I2SO 



J* 

24.70 Area in (jalloiu* 
6.5 Dcptk. 

12350 

149^0 



160.550 the whole content. 
iVb«v hy fie SRdwg Rule* 

Set 112 on linfi Bf to. 2i7»6 on line At then under 4ft 
•n line A, you have 14*7 on line B^ which is the Area in . 
Gallons. 

Then fet 24.7 the Area, on line B, to Unit or i on line^ 
A» and under 6^$ the! Depth on Uni^ Ay you ha^ye (60.5 the 
i^hole (content on line B* 

^' ' ■ ' > " • 

To Gauge a Trapezium. 

A TRAPEZIUM is a quadrangular Figure, whofc fidtea 
and Angles are all unequak 

Prohkm IX. 

... . • 

The t)iagonal c //, and. the perpendiculars #/ and jr £, q£ a 
Trapezium being given^ to find the Area. 

Ruk. "* 

r.; Multiply half c Jf by tht fum oi e f and g hy the ProduA 
Is the A tea in Inches, which divided by 217.6, or tnultiph'ed 
^y .0046, gives the Area in Gallons ; and that multiplied by 
the Depth, gives the whpfe Content. 

£namfle» ' e 

Sviffokcd = 114I 

^ ef zs. 56 J. Inches* 

^itsB 38J 

i^^— ^— 57 
t^S ^TAgh 94 

22& 




Arta -** J358 w Imhtt^ i.l7«6 



^ ft 

J17.6) 5358.090 (24.02 Artfa in G«dlt>tj|t» , 
IC060 
13560 
5040 



t%% 



^4.012 Area in 'CsifioMN 
5.5 Depth. 



1 2a(b 



^S«i90 The wliok Coiiteift. 

Kote^ That ^ other irregular right lined ^gures^ cddfiiUi^ 
of more than four unequal tides, muil be divided into Trianglets 
and the Areas of them being found, as I have (hewed iD 
Problem ly. and added together^ will be e^xsX to the As^ <tf 
the whole fijjure, 

tfow the. above Prtikm ly the SR^e, 

Set 57 on the line 1^, to 217.% on line A, then uYi^r 94 Ob 
\\v^ A, you have 24 the Afea in Gallons^ 

Then fet 2 4 the Area on line B, to Unit or. i onlme A;^ 
and -under 9.5 the depth oh line A» you have 2Z^*i the lybab 
content on liue^B* 



sssssoasessaftsssHB 



To Gauge Regtihr PolygonB, 

Dejimtion. 

ALL regular Polygons have equal Sides and Angles, latfS 
derive t^ir denomination from the number of Angles >$ 
(as a figure of five equal Angles is called a Fcntagoui of ifi& 
Angles' a Hexagon, ^c.) 

Problem X, 

The fide d b, and perpendio^ar ;r 4 of a Pentagon ^y&^ 
tp find the A^a. 



7« 

I 

Muhipty half tile tarn of the fides of any regular ToVj^m^ 
by the perpendicular or neareft diflance from the centre to one 
of the fides, the Produ6i is the Area in Inches ; which diipid^d 
by 2 1 7.6, or multiplied by .00469 gives the Arca.fc Gallons j 
'4od tbkt muItipUfid hj thsi Dept h, gives the whole cooteol. 

I 

jSvf^ii^ Jit a? $o» aad « a =r yk*\^ lochesk 

Sim of the fidea 
\ Sum -m,» 





^^ «mc .<»«. 440x^5 ia Inchests 

117^} 4301.250 {l%.l6 Artain 6alk^ 
16685 

U2* 



'^T^m 
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A Table 0fptiii Mtttttptcators for JinUng Ae AfHu U /n^ 
and Gallon/ of the ft st ten rtptleur folygmt% 







Multiplkaton for 


A 


The Side I. 




3 


Inches. | Gallons. 


Trigon V - - - - 


0.433013 


.001989 


4 


Tetragon ^ - - - 


1 .000000 


.004595 


5 


Pentagon - ;- - • 


1.720478 


•007906 


6 


Hexagon - ». - - 


2.598090 


.011888 


7 


Heptagon - - - 


3^3393* 


.016700 


8 


06iagon - - - - 


4.828428 


.022191 


9 


Eneagon * - *• - 


6.180000 


.028400 


lO 


Decagon - • - - 


7-^95833 


.035366 


II 


Hendecagon - - 


9.372916 


,043074 


12 


Dodecagon - - - 


1 1. 1 96000 


.051451 



Problem XI. 

The fide d h ibF the Pentagon, (whidi ts meant by the Idl 
figure) being given to find the Ares^ 

Hule. 

Multiply the Square of d b, by the Multiplicator for i 
Pentagon, the ProduA is the Area re^uired« 

JSxamflem 

Suppdfe ^ 2 =S: 50 Inches^ 

SO 



mam 



Squared 



2500 



jMuItiplicatar for Inches 1.7204.78 

i/2{quared — — 2500 



m 



ilba & txichei «i 



iB6o2 39000 
3440956 

4361.195000 



JM 



MiiJ^f I&Q^toii for Gallons I ■ .007906 

db fq^uared --- 2500 

5953600 

15812 



mmmtmt 



AiE^ in Oallgns -^-^ -^ — >r— 19.765000 — asinprp.J^. 

How by the SliJc^ 

HfotCi Let the fide of a Pentagon, as in the laft figure, be 
j3> Inchcc, the fquare of ^o is 2500, this multiplied by it8 
proper Multiplicator, vi%, .007906, the produ^ iB i9«76j;> 
which 18 the; Area, in Gallons : The like may be done for any 
q|;her i but the Area is bettef found by the Rifle, thus : 

Set I upon D, to the proper numl^r taken out of the Table 
wpon C 5 then againft the fide upon Dt yoU have the Area 
Tjipon C \ atd the contrary. In the Example above the Pen- 
tagon's fide was 50. 

Now fet I upon D, ta .007906 upon C, then againft 50 
^pqnP, is 19 765 upon C, the Area fought. 

And without moving the Rule, you have the Area of all 
pentagons in Gallons % for againft the fide upon D, is the Area 
H^n Q\ ib i( the fide be 71, the Area, will be 40 Gallons. 



frT\''M!H. 



To Gauge the ScAor o£ a Girclc. 

Definition^ 

T|TE Seftor of a Circle, is a figure made by two Radius'i^ 
{qx Semidiam^ers} and part of the circumference. 

Prt^lem. XH, 

The Semidiameter a c, and arch-line t B Jqf th^ Se&or of 
a Circie given^ tQ find the Ar^, 

Rule^ 

Mrftiply it c\^j c t (half,the archJine) the Pcodud is the 
Arw m Inches, which divided by 217*6, or multiplied by 
«Q04<^9 gives the Area fai Galldns, and that multiplied by Ihe 
jpq^i give9 the whole content. 



Si 



Example* 

Suppofe ii ( ss i5> and <i s i J 12.614 Inchie^ 

a c sz 15 

63070 
12614 



^17,6) 189,210 (•8^9— Area in 
15130 (GaUoni. 

20740 

1156 



Of the Segment of a Circle. 

A SEGMENT of a Circle, is a fi^rc contained between 
one right line (caUed the Chord j and any part of the 
circumference, either greater or lefs than a Semicircle. 

ProMem XIII. 

The Chord c Jf #. at the complement of ^e verfed Sine to 
Radius, and the Area of the SeAor acb df (at in the figure 
above given, to find the Area of the Segment c dh. 

Rule. 

Multiply c dhf half t j, and deduft the Produft out of the 
Area- given, the remainder is the Area, of the Segment iq 
•Inches, whidi divide by 217.6, or ^multiplied by •0046, gives 
the Area in Gallons. 

M Sxamfkn 



Sft 



ExampU* 

Suppofe — — € d^ it-iS 1 

« tf r= xo > Inches* 

Area of tke SeAor ac iJzs 189.21 J 

4 # fl =: 5 



Area of the Triangle — 11 1.80 
Area of tihe St&ora chd 189.21 
Area of the Triang|le acd x 1 1 • 80 



Area of the Segment r£^ 




ziT.6) 77.4 1 00 (•355 Area in Gallont* 
X2130 
12500 



1620 



THE <;auging of soubs. 

"^Cfa Priinu 



ton* 

ATRISM 18 a folid figure i»mprehended under feyerd 
Planes, two of which being oppofite> are called the Bafes, 
aiiidare equ^ypadOldy alike and alike fituate; itll the other 
Planes are Parallelograms» in which a right line may be every 
where applied between both the Bafes (which may be a Trigooy 
Tetragon, Pentagon, or any other plain fuperficies*) 

t,(Under this name Prifm, or Definition J is comprehended 
th<t Tqlid'of two circular Bafes, commonly 'called a Cylinder^ 
which 18 generated by the revolution of a right angled Paral- 
lelogram on one of its fides. 

ProBl^ XIV. 
The Area of the Bafe of a Prifm^ ^and the perpendicular 
Altitude being givea, to find the folid content. 

Multiply the Area of the Bale of any Prifm» by the per* 
pendicuiar Altitude, (or neareft diftance from one Bafe to the 
Either) the Froduft is the content re^uired» 
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Example^ I8t# 

fiuppofe the Area of a triangulai: PrifiDj as in Problem IV> 
Lo be 12.86 Gallons. 

12.86 Area in Gallons* 
Peipendiculat <— ii Inches. 

2572 
1286 



Content in Gallons 1 54.32 

Example. 2d» 

Suppofe the Area of a Cylinder to be 

Altitude — ^ 



3.248 Gallops* 
56 Inches. 



J. 9488 
9744 



Content In Gallons — «^ x 16.928 




t^ow I 'Ml (hew'the figure (as we wiSfuppofe) that will 
represent a Brewer's Tun». and that in the form of i roun4 
J^rifm or Cylinder, and teQ its content by the Slide* 

Let this figure be called a round 
Tun, whofe Dii»neter at top, v/s. 
(0 n) at the bottom, each being 
I2Q Inches;. and the Altitude (e x) 
36 Inches; what is the content, in. 
Gallons and Barrels ? 

Set 36.the Tun's Depth upon C, 
to the Gauge-point upon D, then 
under i20 the Diameter upon D,. 

u have 1JB7 1 .4? in Gallons \ which 
um divided by 32, quotes 58.482 the Barrels in faid. Tuiw 

Obferve weU thofe three things^ vm» 

I8t> By the Depth ai^d Content to find the Diameter |. 
fuppofe the Deptiv 30 Inches,, and the Content. 15 Ale-Barrelt 
what is the Diiuneter ^ 

Set 30 the Depth upon C^ ta the Gauge-pcont iat a Barrdl^, 
fvis. 94.15) upon lide D, then oyer 1 5 the Content upon lixH; 




r 

iU] 



vi x^^^^ ^•^ Xotibca the Diaoseter on line^ D, 



^K 



l3, By the Dianifter and content to find the Depth; 
nithout moving the Rule, hj, 

A« 66 6 the Diameter, is to i ; the content, 
~ So it the Gauge-Point, to 30 the Depth. 

3d, Bf the Depth and Diameter to £nd the content : The 
Ride ftanding aa before, fay. 

At the Gauge^ointt ia to 30 the Depth, 

So it 66.6 the Diameter, to 1 5 the content. 

Here are three Queftions refolved by once letting the Rule. 



To Gauge a Pyramid. 



A PYRAMID it ,a fohd figure, contained under fereral 
Pbaes fi:t upon one nght lined BaTe, front whence it de- 
creafeth equally, till it meet in a point at the top, which is called 
the Vertes ; in each of thofe Planes a right Kne may be every 
' where applied from the £afe to the Vertex. 

I'roiUm XV. 

CiTcn J e, the fide at the Bafe of a fqnare pyramid, and 
« at, the perpendiculi^ from the Safe to the Vertex, to fiB4 
the foUd content. 

The RuJt. 

Mohip^ the Area of the Bafe 
of any Pyramid, (whether it be 
^tWngular, Quadrangular, Pentago 
nal, &c.) by \ of the perpendi- 
cular Altitude, the Produfl h the 
tblid content. 

Example. 

f& Nolt, That under this name 
' Pyramid 19 comprehended that pyra- 
midical body (whofe Bafe is a Cir- 
cle) commonly called a Cone, and 
a Pyramid is one third part of a 
Piifm, therefore this it univerfal 
fw all Pyramids, in whatever form . 
their Bafes be; and the content ^. 
thus found, viU be locbet, GalW, 
Barrels, &c. * 



7 


1 v 


fUZ. 


tl/y 


1/ , 


,_]/ 



8s 

Suppofe J'T^ $11 Inches. 

Area of the Bafe — — 1 1.48 Gallons. 

I* of the Perpendicuhr am 16 Inches. 

■ ■ ■ 1 1 

1 148 



^ Content in GaUisms — - 183.6$ 

How hy tht Slide* 

Set 50, (which is the fide of the Bafe^ on line B, to 2 if A 
on line A, then under 48 the perpendicular upon line A, yoa 
have 1 1 .4 the Area in Gallons. 

Then fet 1 1.4 the Arei^ fo founds on line B, to Unit or t 
on line A, then under i6\ of the perpendicular on line A, yoa 
have 183 the content in Gallons on fine B. 

Which fum dividej by. 3 2» quotes the content in Barrels. 

Or the Barrels may be found by th^ Gauge-point (94* J 5) 
on line D. 



Of the Fruftum of a Pyramid. 

' 'Prohhm XVI. 

GIVEN, d c\ the fide of the greater Bafe (fee the lall 
figure )/g, the fide of the lefler Bafe, and i in, the Alti* 
tude of the rruftum of a Pyramid) to find the folid contenU 

Multiply the Areas of both Bafesy and a geometrical mean 
between them, By -f of the Altitude, the Produdl is the folid 
content. 

Note, As there may be fome who do not , know how to find 
a geometrical mean, (let fucll7 if any there be, that reads this 
Book) take thefe Notes, visu 

Fini by the Pen* 

Let the Nuhber ^ven be 50 and 72. 

Multiply one Number by the other, then extraft the Square* 
Root of the Produd, (which I have carefully fhewn juft before 
Gauging) this S<j4are*RoQt is the geometrical mean betweea 
t ^ the 



*•' 



die twa KumVcYt giver { for 72 muItaplTed by je> it 36bcf# 
whofe Square-Root it 6o> the geoxuetiical mean between 50 

Or U may 6i fimut ly the SBJe, thus7 

Set jpo upon line C^ to 50 upon fine D> then over 72 upon 
C» you have 60 upon line D» which it the mean (ought ; and 
fo ol any other Numben : But at this is a dig^flion, I (ball 
return to what I begani viz* to meafure the above Fruftmn of 
ft Pyramids 

An Bxamph frmit the foregomg Problem, 

Skppofe ■ ■■ ■ .1 4/ ^ =: S^f f = 25» ^^ i M s 24 Inches* 

Areftoftliegreaterbafe2500 
Aieft of tlie lefler Safe- 



512500 

1250 

• • » • 

1562500 (1250 geometrieat 
22<— 56 (meaiu 

245—122; 




Area of the greater Bafe *^d h ec z=: 2500'! 
Area of the leffer Bafe -— jf i h q ^z 825 > Inche^v 
: Geometrical Mean — i- — 1250 j 

Sum «"» 4575 
^ of i«th& Altitude --P — S 



Solidity in Inches — •— 3500a 



%l^•6) 35000.000 (160.84 Content in GaUoMt 
#13^40 
18400 



«7 

Or ihut% 

« 

To the Area correfpondent to tlie Semi-Sum of the ginft 
fides, add a third part of the Area of the Semi«difiereDoe» 
the Sum is a mean Area^ which multiplied by ^ Altkade^ 
gives the folid cdftent. 






Jp:siSO 
/f = 25 



Sum 
Semi»Sum«< 



75 



Area 



Mean Area 
Altitude i n 



37-$ ■ 
37.5 

X875 

2625 
XI25 

1466.25 
52.084 

«458-334 

5833336 
291666S 



Difference 


»5 


Semi*diSer« 


13.5 




6»s 

350 

i«5 



156.25 Ai«a% 
. 52^84 



Solidity •• 35000.016 Inches. 

;ix>.6) 35000.0x6 (160.84 Content in Gallons as before* 
13240.,. 
1840X 
9935 



1232 



C:^ To find an arithmetical mean« Note* it is half the fum 
ef any two numbers added together | as of (60) and (40) the 
mean is the half^ viz. (jo) and this tnean is always greater 
than the geometrical mean; as in the above numbers (72) 
and (50) the arithmetical mean is (61} and the geometrical 
-mmi but (60] as abore. 

Of 



V. « 
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Of a Cone* 

Definkiotu 

A CONE for round Pyramid) is a folid figtn«» made by 
the revolution of a right-angled plain Tri^pgley upon 
one of the fides- containing the right -angley wuch fide is 
calkd the Axia or Perpendicular. 

Pro'N<mt XVir. 

'Gi^en ^ J^ the IMameter at the Bafe» and r a^ the (Axis 
•er Perpendicular from the Bafe te the Vertex) to find th^ 
ibUdxontc0t. 

Ruhm 

Mukiply the Area oT the Bafe t)y -f of tJic Altitude, and 
the Produd is the io\kA content. 

•Suppofe rf^ s= 50 and fl ? =: 48 IncW. 

^77«05) A500.0000 {9.0a Area in Gallons* 
065500 



10090 

AttdL in Gallons «^ 9.02 
•I of the Altitude c a 16 



541* 

902 

Content in Gallons i^^iz 

By the SnJe. 

Set Unit or I upon line C» to the 

Gauge-point on line D, and under 

^o on line 1% you have 9 the Area 

in Gallons on line B. 

^ Then fet 9 the Area fo Ibund on 

line By to Unit or i upon line A, and tmder 16, -f of the 
Altitude Qu line A you have 144.3 o» !"*« B, the whole 
content* 

Of 
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PraUm XVIII. 

Of a Sphere or Globe. 

A GLOBE or Sphere, it a round fpUd bodj like a buUef^ 
aud it! content K thus found. 

Rah, 

Mul'tiplf the Diameter by itfelf (or Cube the Globe's Dia- 
meter) and that ProduA again by the fame Diameter, that 
iaft Praduil multiphed by (ii) and the ProduA divided by 
( z I ) the Quotient is the foUd content of the Gjobe in Inchei; 
and laftly, if the Cube of the Diameter (of any Globe) he 
nuiltiphed by .003407, the ProduA is the content in CaUvnij 
Snd the fame, if divided by 21 7-6. 

Example, 




21) 19008 (905 The folid content In ffjuare Inehe). 
The tall «<ren Cube — t7iS 
The Mauplicator — .003407 

■«»96 

69.. 
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Of a Prifinoid. 

Definition. , 

APRISMOID is a foGd figure contained under divert 
Planes^ two whereof being oppoiite all called the Bafeif ,^ 
which are to be Re£Ungular, ParaJleU and alike fituate» ia ' ■ 
4Jither, of the other Planes, a right line may be every whecf 
applied from one Safe to another. 

J'roUem XIX. 

Given g b the length, and hf the breadth below, r </ the ' 
length, and J ^ the breadth, abovei and i / the Altitude^ t9 
find the content. > 

TTo g h add I e f/, and multiply the fum hy bff 
To e d add \g h^ and multiply the fum by d 5, 
The fum of thofe two produfts multiplied by -f of / / the 

Altitude, and this laft Produd divided by zijA^ or multiplied 

^7 .00461 gives the content in Gallons. 

JSxam^le. 




Sappofe «— 



g iz=z 120 if =: 80 below! Altitude // =2:14 
^4^=^ ^o 4^i s= 7oabove J Inches* 

Mi 



^» 



led— 45 


J 9O 


(871 


* 


165 
, */ - 80 


150 

dh — 70 




13200 

> 


10500 

13200 

23700 
^oist 8 


« 


• 


217.6) 189600,00 
J5520 
2880 
7040 


•3 Content it 
(Galloni^ 

• 



$1^ 

ttcre you may plainly fee the whole i« aniwerable to aO its 
parts taken together, (Axiom ipth, ift Euclid.) 

Notcy That by the foregoing rule* the content: of any TuO- 
may be found, whofe parallel Bafes are Redangular Parallelo- 
grams, or EUipiis and the Jlde ftraight ; whether the Bafes 
are alike or unlike^ proportional or difproportional, alike 
lituate or inverted. 



To Inch and Tabulate a Brewcr^s Tun, in the 

form of a Cylindroid. 

WHEREAS moft common Brewer^s Tuns, for the con* 
veniency of cleanfing, do lean or decline from a true 
horizontal Plane> infomuph that when the bottom on one 
fide is but juft covered, there fhaH be three or four Inches of 
liquor on the other fide ; in fuch cafes the fureft way is to 
pour in by fome kno#n meafure fo^ much liquor as will juft 
cover the bottom, and from the furface thereof proceeo to 
take your tranfverfe and conjugate Diameters in the middle of 
every fix Inches ; from which you are to Inch and Tabu- 

N 2 late 



.9* 

late aeeordinj; ts the Cylindrical Tun hereunto annexci!^ 
Vid may indifferently fcrve for a Prifmoid as well as a Cylin- 
4roid. 

Noti alsOf That it may be properly applied to that of a 
Copper, with this difference, that when you have found the 
content of the Crown (which is beft done by pouring as much 
Liquor out of fome known meafure as will juft cover it) then 
from the top or furface thereof proceed to take your Dimen- 
fions in the middle of every fix Inches of the Perpendicular 
Altitude of the Copper, and from thence proceed to Inch and 
Tabulate as above* 

To make this more eafy and • 
filain multiply the tranfverfe and 
conjugate Diameters together, and 
the ProduA multiply by .00361 » or 
divide by 277 for a Cylindroid, or 
multiply by .0046, or divide by 
217.6 for a Prifmoid, gives the 
Area. After the (ame manner find 
the Areas of the other fe^lions, or 
every 6 Inches, then multiply the 
firil found Area by 9 tenths, the 

farts wanting to make up the 5th 
nch in the oppofite Tun ; and to 
the Produ6^ add the liquor meafured 
in, the total is the true content of 
the 5th Inch ; then add to this laff 
Ibund content the whole Area, that 
pr6duces the content of the6/A Inch. 

After the fame manner the content of each Inch, of the Tua's 
Altitude is found ; only obferve to make ufe of the proper 
Areas belonging to each Sedtion. See the Work. 




A Brcwcr^s 



A Brewer's Tun the form of a CylindroM, 
Inched and Tabulited. 



Inches. Content. Areas. 



188.03 



5'3-95 
568. 

676. 

730.23 

7S4-3' 



«37 9y 
891. 6t> 
9+5-3 
999. ot 
1052.75 
( 106.44 



"59'7; 
1213.0' 
1266.37 
13 '9-6'' 
1372.99 
1426.3. 



!3'<^9 



1479. 
1532.24 
•585. 
163S.18 

,6c;l., 

'744-' 



Tan*» AltHude at the dipping 
phce, — 5^-S 



of every fix Inches, 
Tranlveri. Conjugate. Area. 



6—133.0— 
6—130.7— 



i'3''5— 53-3' 
113.5— 52.97 



94 



132 
528 



150612 
^0361 

150612 
903672 
45*836 

III ■III >■ ■III Bit 

^4.370932 Area of the firft Se6lion. 

.9 Parts wanting 10 make sp the fifth Incb* 

• 

4^933 
139 10 Liquor meafared in* 

188*033 Content of the fifth Inch. 

54*37 The Area added to the laft Content, giTC« -^ 



242.40 The content of the fixth Inch. 

After the fame manner the feveral contents of each Inch of 
the Tun's Altitude are found ; only obferve to make ufe of the 
proper Areas belonging to each Section. f 

AW, Before you begin to take your Dimenfions, you muil 
qnarter your Tun, vfz. with your long SHding Rule, take 
the greateft length at the bottom, and the greateft breadth, 
marking with chalk at each point, then let fall a perpendicular 
at each point, and draw a diredl line from thence to the top, 
obferving an exaft diftance between each point, and madL 
your ilations for taking your Dimenfions from the furface of 
the liquor, in the middk of cvciy fix Inches^ as diredlcd in the 
rule above. 
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To Gauge a Brafs Paa< 



rrohkm XXIV. 



SUPPOSE the equated Diameter of a Pan, at the top of 
the Liquor be 28.2» and the bottom 24.6) the depth 14. 
inches ; I demand the content ia GaUons i 




Ituk. 



^Whea a Pan is no true Circle, "but ra6ier Effiptica!, take 

fthe Diameter at the top and haitoa^ thefe added together^ 

lialf th^ fum is a Diameter for that end | and in like manner 

' £nd a Diameter for the other «&d» (thofetiro Diameters added 

together) half the fum is a mean for the whole. 

Then find the Area of that laft mean Diameter* and that 
Area multiplied by the depth of the Pan, (taken between thr 
(middle ef the Pan and tide) gives the content in Galloos. 



EicamfU* 
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Example. 

To .. 28.2 

Add .. 24.6 

Sura •• 52.8 

\ Sum . • . 26,4 Mean Diameter^ 
2.51-6 Area. 
14 Depth. 

mmmmmmmmmm 
10064, 
2516 



Content 35*224 inOallons. 



To Gauge a Segment of a Globe. 

Problem XXV. ' 
Definitlou. 

A SEGMENT of a GLOBE is a figure contained be* 
tweett one right line called the Chord and any part of the 
Circumference^ either greater or lefs than a Semi-Circle. 

Rule. 

Find the Area of the Chord Line, that is, (fquare it) then 
.multiply that Squared fum by 003619 the Product is .the Area 
which Area multiplied by \ of the Altitude, givcii m tho 
Produft the content in Gidlons. 

Example. 



ph«rd Line.. 27*61 ♦ 1. ^ 
Altitude .. 9.2! ^'^^^^^^ 
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37-6 
27-6 

2656 

761.76 Squared Sumj 
.00361 



76176 

457056 
228528 



Area — 2-749I9536 

4.6 \ the Altitude; 



16494. 
10996 



The content — iz*6/^S^ ^" Gallons* 

TO GAUGE A CYLINDER. 

Problem XXVI. 

, Rule. 

TT'IBST fquare the Diameter of the Cylinder's Bafe, and 
r twit fquared fum multiplied by .00361, gfives the Area 
or content of the Cylinder upon one inch deep in Gallons and 
parts. 

Then this Area fo found multiplied by the lengthy gives ia 
the Froduft the whole content in GaUons. 

- . \ 

4; 

P pKompk* 
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Example* . 

19 
'9 

171 
^^ 

361 
.00361 

361 

z\66 
1083 



Area — • — i»303Ui upon one Inch deep. 

Area — 1.303 in Gallons. 
26 depth* 

7818 
2606 



Content 33.878 i« Galls. 
Now hy the Sliding Rule. 

Set Unit or i upon line C, to the Gauge-point on line D, 
th^n under 19 on line D, you have 1.3 the Area on line C. 

Next, place 26 the depth on line Cy to tKe Gauge-point on 
line D» and under 19 on line D^ you have .33.8 the content oa 
line C) which agrees with the pen as above. 



sr^ 



TO GAUGE A SHIP. ' 



TB, R^k. 



MULTIPLY the length of the Keel, by the breadth at 
the Midlhip. beam, and the Pcodufl by the depth crfthe 
Hold; then divide this la ft Prod a ft by too, the Quotient is 
the Ship'* burthen in I'una (if a King's Ship) but in Merchant 
Ships, where there is no allowance for Ordaaiice, Mafts, Siilti 
Cables or Anchors, divide the lall Produ^ by 94, and thv 
Quotient is the Ship's burthen.' 

Naif, Everard bids you divide by 95. 

f^ Obferve, if you take half the breadth for the depth, and 
work as above, it will give the Tunnage. 




, Extmpk. 

fThelengthof the Keel — 50.57 
Sappofe . \ Breadth of the MidQup-beam — 20 >- F 
IDepthof theHold — ~ 10 J 



50^ 



XH^i-^nv* 



tock 



50.5 

20 

lOlO.O 

10 Tuns, 
100) 1010.00 (10 1 Burthen of a King's Sh^t 

Tuni. 
94} IOIO.OO (107.4 Burthen of a Merchant Ship* 
700.. 
420 



• • 

44 y 



Kofet That for the more ready finding the burthen of any 
Ship, the dimenfions fhould be taken in feet and decimal parts 
of a foot J but ih regard that the Feet upon moft rules are 
diyidfd into Inches, and not decimally, I have here inferted 
Decimal fra&ioju equal in value to any number of Inches und^ 
9> Foot* 

Inches^ Decimals* 

1 — — — .0834 

2 — — — . .1666 

3 — — — .25 

4 — — — -3334 

5 — -— .— .4166 

6 — - — s^ 

7 — — — .5834 

8 ~ — — M(i6 

9 — _ _ .75 

10 _ . _ _ .8334 

11 — — — ,9166 



a 



The dcfcription and ufe of the Gauging-rod, or 
four Feet rule, in Gauging of Calks, &c. 

FROM the end not bevelled, on one fide is a line of Inches, 
running from i to 48, each Inch being divided into tenths ; 
adjoining to this is another line, (if your rule be cut right after 
the Engliih method) which gjivcs the Area of any Circle in 

Ale- 
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Ale-Gallons> and hundredth part of a Gallon, upon one Inch 
deep» having the Diameter in Inches and tenths of an Inch ; 
on this line is wrote the Area in Gallons, and i^ called 
Oughtread's line. 

Upon another fide of the rule is a Diagonal for Ale GaBons^- 
by which is fhewn the number of Ale Gallons any cafk contains; 
the method is thus : put the bevelled end of the rule in at the 
Bung hole, and run it down to the head diagonalwife, then the 
number on the line againft the middle of the Bung, is the 
content of the Cafk in Ale Gallons. 

Notcj Care mufi be taken that the Bung hole bq in the 
middle of the Cafk, and that the rule be put to the middle of' 
the Bun|| hole. 

And you may have on a third fide of your rod an Ullage* 
line cut^ and the method is thus : caufe a cafk to be filled Witk^ 
water, and then draw out the Liquor, Gallon by Gallon, and 
fo mark' your rule, as the Liquor fmks in the veffel. 

And when you have your rule cut according to this 
method, to find the number of Gallons in the Caw, proceed 
thus : 

Put the bevelled end of your rule down into the Bung hole 
to the oppofite flave of the Cafk, and fo far as the rule is wet, 
on the proper line for the vefTel, (for Note that you mufl cut 
two lines after the above method, one for fmall vcfTcls that 
bulge but little, as Barrels ; and another for thofe of greater 
bulges, as butts, &c.) fo many Gallons are in the vefTel. 

Then the number from the infide of the Bung hole to the 
furface of the Liquor, fhews how many Gallons will fill the 
vefTel. 

Note^ The above diagonal line will ferve very well for any 
vefTel under 40 Gallons. 



ME 



GAUGING OF CLOSE CASKS. 

OF clofe Cafks there may be various forms, but thofe^that 
are mofl commonly ufcd, m^y be confidered under thefe 
four denominations^ r/s;. 

I. The 
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1. The Middle Fruftum of a Spheroid; ' 

2. The Middle Fruftum of a Parabolick Spindle. 
3* The Middle Fruflum of an Hyperbolick Spindle* 

4* The Middle Fiuftum of two Cones abutting upon one 
common bafe* 

The firft and laft of thefe folids are dcfcribed by Problem 
37 and 30» in which though the length and diameters at Bung 
and Head are the iiune, yet it is' very difcemable, that the 
content of one is more than the content of the other ; and 
that there may be other calks of the fame dimenfion&y whof(5 
ftaves have not fo much curviture as thofe of a Spheroid, and 
yet are not fo (Iraight as thofe of the Middle-Fruftum cf two 
Cones, and confequeiitly containing lefs than the one, and more 
than the other ; which is plain nt>m the occult line drawn 
between both in this figme. 




Let us therefore fuppofe four Calks of the fame dimcnfions, 
diilinguiftied by the above demominations, viz. 

The firft having ftaves of the greatcft cujrviture, 

The fecond lefs, 
,The third not fo much as either. 

The fourth having fljaight ftaves from the Bung to the 
Head* 

Each of which cafks may be gauged exaAly by the following 
Roles. And obferve this : to the funi and half fum of the 
fquares of the Head and Bung diameters, add half the diffe- 
rence of the faid fquares, anothe fum of thofe multiplied by 
the length, and this Produdk. 

or ' "R« J * ^ 7 Gives the content hi Gallons, 



Divided. 



i 



By I 



83 



1.15S 



(Iri{h Meafure.) 



Alfo 



I03 

Alfo each of tliofe Colics (having found a mean) may ht 
gauged by the Sliding-rule ; for. 

As the Gauge-point is to the Cafk'« length, 

So is the mean Diameter to the content. 

Note^ I have in the next Problein given a table, by which 
having the Head and Bung, the mean Diameter of any Calk 
may be readily found ; and then in all cafes, the Rule is, 

Set the length to the Gauge-point, and under the mean 
Diameter you hare the content. 



To Gauge- the Middle Fruftum of a Spheroid, 



Pro^/m XXVII. 

THE Bung and Head Diameters being given, and the 
Ifength, to find the content of a Calk taken as the' Middle 
Fruftum of a Spheroid, intercepted between two parallel 
planes, cutting the Axis at right angles. 

Rule. 

To the fum and half fum of the fquares of the Bung and 
Head Diameters (as before directed under the laft figure) and 
half the difference of the faid fquares, the fum of thofe multi- 
plied by the length, and this produ6i divided by 831.15, or 
multiplied by .001203, gives the content in Gallons* 

Or thus. 

Multiply the difference of the Bung and Head Diameters by 
7 tenths, and the Produdt added to th^ Head Diameter, is a 
mean Diameter, the fquare whereof being multiplied by 
.00361, and this Produ6l by the length, gives the content 
in Gallons* 



A Tablet 



V, 



A Table to reduce a Spheroid to a Cylinder. 



Differ 


No to 


DifTpr- 


No. to 


Differ. 


No. to 


ence 


• r. Jdd'd 


en«. 


be add-d 


cnee. 


<c add'd 


(0 


0.7 


(i-) 


3-S 


(9.) 


6- J 




08 




3-6 




6.4 


■4 


0.9 


■4 


3-7 


.4 


6; 


.6 




.6 


3-9 


.6 


6.7 


.8 


1.2 


.8 


4-0 


8 


6.8 


M 


1.4, 


(6.) 


4.1 


(.0.) 


7.0 


■z 


•■5 


.2 


4-3 


.2 


7-' 


-4 


1.6 


■4 


4.4 


■4 


7-2 


.6 


i.S 


.6 


4.6 


.6 


7-4 


.8 


1.9 


.8 


4-7 


.8 


7-5 


(3-) 


3.1 


(7.) 


4.9 








2.2 




5.0 






■4 


2-3 


■4 


5-1 






.6 


^ S 


.6 


5-3 






.8 


1.6 


.8 


S-4 






{+■) 


2.S 


(8.) 


5.6 








2.9 


-2 


S-7 






■4 


30 


■4 


5.8 






.6 


3-2 


.6 


6.0 






.8 


3-3 


.8 


6.1 







C^ iVitfr, In CaJks whofe ftaves are riling at the Bung, you 
mtift find ihedifference betwixt Head and Bung Diameter, and 
with .that difiiirence enter the above table, agaJnit which dif- 
ference in the firft column, you will find a number in the fecond 
which added to the lelTer Diameter mil make a mean between 
Head and Bung. r 




'°"°L'»i'"-{S:;?}^»s'>'-3»- 



Piffercnce — — 



Head — _ — i8 
MesD Diamiter — 25 



Sq^uarcd •- — Szj 
,00361 



Meaa Area — 245^2; 
Length — — 36 



Content « 81.22509 U Galliiii% 

P 



io5 



By the SRding Rule ihtu. 

Set U][^it on line Cy to the Gauge-point on line D, then 
under the Dimneter 25 on line Dy you have 2*2 the Area oa 
line C : then, 

Set 36 the leng;th on line C, to the Gai:^*.point on line D, 
and under the Diameter 25 on line D^ you have 81 -2 the content 
of the Cafk on line C. ' 



LS- .- ■■ J 



ProUem XXVIII. 

* 

THE Bung and Head Diamefers, and length of a CaHc 
heing given, to find the content : if it be taken as the 
Middle Fruflum of a Panibolic Spindle, intercepted betweea 
two planes, parallel, and cutting the Axis at right angles. 

Rule. 

To the fum and half fum of the fquares of the Bung and 
Head Diameters, and tV of the difference of the faid fquares, 
the fum of thefe multiplied by the length, and this Prodod 
divided by 83 1 . 1 5, or multiplied by .00 1 203, gives the content 
in Gallons. 

Or thus* 

Multiply the difference of the Diameters by .62, the Produft 
added to the Head, is a mean Diameter, the fquare whereoi 
being multiplied by .00361, and this Produft by the lengd^ 
gives the content in Gallons. 

Exam^te* 
Diameters A Heal — 18 I ^^^^ i^* ^^^^' 

* 

Diffettuce <^ ic 

Diisraotf 



ia7 

I>ifference -* lo 

•62 



20 

60^ 



6^20 

Head --. 18 



m 



Mean Diameter -— 24.2 

24.2 



4B4 
968 
484 



Squared — 585*64 

•00361 



5^64 

35^384 
175692 



Mean Area — 2. 1 141 go j. 
Length — - 36 



126849624 
63424812 



Content 76.1097744 in Gallons* 

You fee though thefe dimenfions, and thofe ^f the laft figure, 
are the fame, how they differ in the content. 

Note, That in the place of thofe 4 forts named, we may 
meet 400 forts, and out of that number not able to fhew any 
two exa6Uy of the fame make ; in fuch cafes, expcn,ence is the 
belt mailer. 

Now hy the Slide* 

V 

Set Unit on line C» to the Gauge-point on line D, then 
under 24*2 the mean Diameter on Ime D, you have 2.1 the 
Area on line C. 

^ Next, fet 36 the Caik's length on line C, to the Gauge- 
point on line D, and under 24.2 the mean on line D, you have 
76 the Calk'e content on line C. 

P 2 Problem 



loS 

problem XXIX. 

TO Gauge the Middle Frudum of an Hyperbolick Spindle^ 
intercepted between two parallel Planes^ cutting the 
Axis at right angles^ Bung» Head, and length being given. 

Jiule. 
To the fum and half fum of the fquares of the Bung and 
Head Diameters^ add ^ of the difference of the faid fquares^ 
the fum multiplied by the lengthy and this Produft divided 
fcy ^3'*^5» or multipKed by .C012039 gives the content in 
Gallons. 

Or thtu^ 
Multiply the difference of the Diameters by ..jS* the Produft 
added to the Head is a mean Diameter, the fquare whereof 
being multiplied by .00361 » and this Produdi by the lengthy 
gives the content 'm Gallons* 



Difference •«» 



Head ^ 

Mean Diameter 



Squared •-i* 



Mean Area 
Length 



10 

.58 



5.80 
18 



«3-^ 
23.8 

1904 

714 
476 

566.44 
•00361 

56644 ■ 

339^^4 
169932 



*mmmm 



2.0448484 

36 



•m 



122690904 
^1345452 



Content •»-» 73*^I454H ^ Q^ 



Bj 



By Ibt Slide. 

Set Unit on line C," to the Gauge-point on line D, and under 
23.8 the Djaoieter on line X>, you have 3,o the Area oa 
li[ie C. 

Then fet 36 the length on line C|' to the Oange-pobt on 
line D, and under' 23-8 on line D, you have 73.6 the content 
on line C. 



Proilem XXX. 

TO Gange a Calk, as the Middle Fniftum of two Cone^ 
abutting upon one common Bale, the Bung, Head, and 
length being given. 

Ruk. 

To the Area cprrefpondent to the femi-fum of the giren 

Diameters, add y of the Atea of the femi-diSereace} the (lun 

is a mean Area, which roultiphed by the length, give* the 

content. ' 

Or Ihut. 

Multiply the di&rence of Diameter* by .$1, the Produfi 

added to the Head, is a mean Diameter ; the fquare whereof 

multiplied by .oo%6i, and this Produft by the length, givei the 

content in Gailooa. 







])iffisrenoe >m> •»• i« 

•5* 

JO 



Head -^ — 



Squared •«• --- 



5.2a 
18 



Mean Area 
il«engtb 



Content 



23-« 
25.2 

464 
696 
464 

538.24 

•00361 

53«24 

322944 

161472 

1.9430464 
36 



116582784 

■^^ 69.9496704 in Gallons* 



jf/ow by the SR£ng Ruk* 

m 

Set Unit on line C> to the Gauge-point on line D» and under 
23.2 the Diameter on line D9 you have 1*99 the Area on 
line C. 

Then fet 36 the length on line C» to the Gauge point on 
line D» and under 23.2 tiie mean on line D> you have 69.9 the 
content on line C* 

Probkm 



HI 

Problem XXXI. 

TO find what Liquor remains in a Ca/k part full, or what 
is drawn out, three things muft be known before the 
fegment can be found, *Di%. 

The whole Content* . 
The Bung Diameter. 
The Wet Inch. 

Divide the dry or wet Inch by the Bung Diameter, then 
look for the Quotient in the Segment Table, oppofite to which 
is a Segment or Area, which multiplied by the Cafk's wholf 
content, (hews the quantity of Liquor remaining in the Calki 
•r how many Gallons it wants to fUl it. 

Example for the Dry Part, 

Let us fuppofe thofe dimenfions, viz. 

Whole Content — — $S GJlotSii 
Bunor Diam^'ter — -— 26 1 t i. 
Dry Part - - 7] !"<*«• 

26) 7.00 (26 Quote. 
52 



24 Remainder* 
Thus 26 being my Quote, I look in the Segment Table 
under Q, for this 26 ; but in this cafe I rather lodk for 27, 
(for you muft always obferve) that when you have divided, if 
your Remainder be more than half the Bung liKameter, (aa 
above your Remainder is 24, more tluui"half 26 your Bung 
Diameter) in this cafe, I fay, you moft take the next greater 
number, as I have here taken 27 inflead of (26) aiid againft 
27 under Q, in the table, I find tlii^ Tabular Nun^ber. or Area, 
.2178. 

Multiply by «— $6 the whole content* ' 

I 

13068 
10890 



Ullage or Want 12.1968 Gallons. 



Bseampk 



xu 



\«- 



EKomple for the Wet Pari. 

26) 19.00 (73 QuQte. 
182 



mmm 



80 
78 



2 remainder. 



Hic Tabular Number oppofite 73 is .782 « , 

Multiply by — 56 the whole contents 

mmmmmmmmmmm 

39110 



* m 



RemaSiuQff in the Caflc — •— 43-8032 1 r»-Ti - 
Ullage orVant . ,- T2.1968J Canons. 

Proof — . .^ .^ .i^ ». 56.0000 Gallons^ 



Sa the SSJitt^ Rule /or the ahove supposed Cask, Us ^xis hetng 

parallel to the Horizotfm 

Set the Bung 26 on line C, to 100 on line D, then under 
19 the wet Inch on line C> you will find 81 on the Segment 
line, (which 81 bear in mind.) 

Next) fet 56 the whole content on line B, to 100 on litie A, 
theitunder 8x on line A» you have 45 Gallon^ ((he Liqaor 
remaining in the CaHc) on fine B : which you fee exceeds the 
above work bf the table» 1 Gallon aiid 2 tenths. 

CC^ ^ote^TYit line of Scffments on the Sliding Rule, was 
made for a Spheroid : and it therefore more exa^ for all bulging 
Caiksy than the table of Segments, which are proper only for 
t Cylind^, See the demmMraiian. 

The 



i>3 

THE SEGMENT TABLE. 



a- 


Arta. 


e- 


Ana. 


8^ 


Arm. 


Q.. 


Ana. 


1 


.03, J 


99 


■99S3 


"S~ 


.2066 


74 


■7934 


z 


.0048 


98 


■99S2 


27 


.2178 


73 


.7822 


3 


.0087 


97 


■99 i 3 


28 


• 2292 


72 


.7708 


4 


.0134 


<j6 


.9S66 


29 


.Z407 


7' 


■7S93 


5 


.0187 


95 


.98.3 


30 


.2523 


7» 


■7477 


6 


.0145 


94 


■97 SS 


3, 


.2640 


69 


.73fo 


7 


.0308 


93 


.9692 


32 


■2759 


68 


7241 


8 


■0375 


9* 


.9^25 


33 


.2878 


67 




9 


.0446 


9' 


■9554 


34 


.2998 


66 


.7002 


lo 


■OS" 


90 


.9480 


35 


■ 3119 


6S 


.6881 


II 


.0598 


89 


.9402 


36 


•3241 


6+ 


•«7S9 


42 


.0680 


88 


,9320 


57 


■31«4 


63 


JS636 


Ij 


.0764 


87 


.9236 


3» 


■3487 


62 


.65I3 


H 


.0851 


86 


.9149 


39 


.3611 


61 


.6389 


'S 


.0941 


85 


.9059 


40 


■3735 


60 


.6165 


i6 


•">33 


84 


■ 8967 


4> 


.3860 


59 


.6140 


'7 


.1127 


83 


■8873 


42 


.3986 


58 


.6014 


IS 


.1224 


82 


.87,6 


43 


.4112 


57 


.5888 


■9 


■1323 


Hi 


.8677 


44 


•4"i8 


sS 


.5762 


20 


.1424 


So 


■8376 


45 


.4364 


55 


.5636 


21 


.1527 


79 


■8473 


46 


.4491 


54 


■SS09 


31 


..«3i 


7S 


■8369 


47 


.4618 


S3 


■538. 


23 


■■7>7 


77 


.8263 


48 


■4745 


52 


■^'» 


24 


.,84! 


76 


.8,55 


49 


•4873 


5' 


.5127 


»5 


•■9S5 


75 


■8045 


SO 


.5000 


50 


• S'-oo 



83" Nide. The Hannonr of the Numbers in a Segment as 
in the oppofite Work where UK two imuinden are always equal 
to the Bunfr-Diamet^r, and the twomled Sines to 100, and 
the two Scgmenti always equal to loooo i Alio obferve when 
you divide, if there be a remainder in either, above half thr 
Divifor, you mull take the next greateft tafauIar.Number, And 
in all cafes on the Slide, the dry will be lefS| and the wet more 
jhan by the above Table. 



114 

Am Eaan^ fraviag t^e RarmCHy* 
**1 The two Remiindcrf. 

26 £<}aal to the Bong-Diameter; 

2,^ "I The two verfed "Sinee under the 
733 letter Q. for Quotient. 

100 Equal to loo. 



.2178*1 The two Segments, Areas^ or 
•7 S2 2 J tabuDur Numbers* 



^mtm 



•looob Equal to .loooo. See tbeforegung WorL 



Problem XXXIL 

TO find the Liquor remaining in a Caflc (fuppofe it the 
Middle-Ftufium of a Spheroid) Handing upon one head, 
tvitb its Axis perpendicular to the horizon. 
Suppole Bung / i&=:28'l 

Head e dzs. 1 8 f And the Cade's whole content 
Length m /=:36 | 81.2 Gallons. 

Wet Inch qf^zz*-jj 

Rule. 

Divide the difference of 'the Areas -^ h and e dy by the triple 
Square of fsf the Quotient multiplied by the Square of qfi 
and the Produdi deduded from the Area of e i, leaves the 
Area of a mean Circle, which multiplied \yj qf^ produces the 
content pf the Fruftum e b n l^ which being added to e h dc^ 
the Semi-contenty is the quantity of liquor remaining in the caik. 

EKample. 
Icd^lAOQ 18 



144 
18 



J's fquared •.* — . — 324 

5 



J97* Triple* 



«i5 

TripIe^Square of /JS972) l.66looo (.OOifoS 

6890.. 81 

8600 I ■ 
1708 



814 , IJ664 



Area of ^ A — 
The laft Produa — 



X38348 



— a.83 
— 0.15834& 



Content of tiin 
Content of ei& J f 



2.691653 

-— 24.224ft63 
-— • 4a6 



GalloQU 



Content of /tfi/ii*Mi— 64.824868 




taa 



ttmm 



To Gauge a Calkr standing upon one End^ full 
» or part ^lU 

Tie Ruk. 

IF tbe ftanding Ca(k be fiill, or mote tkan haH fdl* to the 
Diameter at the Siroerficiei of die Liquor} add die Dia» 
neterof the bottom^ and take half the Sum. 

Subtrad the half Sunr from the Dianieter at the Biuig or 
wideft place^ and multiply the difierence by feten T^^u^ 



ttS 

and tlie Produft added to the hal^ Sumy give« a mean Diame- 
ttTj for that Liqtk>r ; then multiply the Area of that mean 
Diameter in Gallons aftd parts, by the depth of the Liquor„ 
and the Produd is the content in Gallons. 

Example* 
The Bung Diameter .« *• .- 31 "^ 

The Top of the Liquor ., . .~^ V ^°''^*''* 
The Bottom Diameter .« •• . . 29 ^ 

Sum .» «• ..• *• •• .. 59 

WDimcter , -31 1 Subtract. 

iialf Sum -• mm ^. •.. .. 39-53 

1.$ Difference* 

•7 

Half Sum -^ i^sy^^^ 

Mean Diameter .. .. ^^ ^0.5 

Area in Gallbns .« .« •« 3-3*58 
Depth .• .. ^. .. 40 

The whole context »« «. 134.320 in GaHons. 

If the Caflc be not above half full, fttbtrad the Bottom Dia* 
meter £rom the Diameter at the top of the Liquor, and multi- 
ply the difference by feven tenths, and the Produ6i added to the 
BoAtpm Piaipeter, gives a mean Diameter of that Liquor ; then 
' trork as before. 



The Use of the following Tabic. 

AS it often happens, that yon can't ta]|;e the Bung Dia- 
meter, the Cauc ftanding upon one end, as either it has 
ISO Bung-hole, or if it h^s, may be prejudiced by taking it (a^ 
AdU in fuch cafes, girt the Caik in th^ Bung-place, and in ^e 
heaojt and having the circumfexsnce^ find the mean Diameter 

arithmetically : 



"7 

aiilhmetically : But a3 a help to thofe who are 11$:^ (killed in 
the common rules* and an eafe to fuch as are^ I have here given 
a Table of Circumferences, anfwering to the Diameters in 
Inches and two TenthSf from one to fixty Inches ; in which 
Table firft find the Circumference (as above direAed) and on 
the left hand thereof you have the Diameter, then allowing for 
the thicknefs of the Staves according to Difcretion, which is 
feldom above two^ or under one Inch ; and having the lengthy 
you may find the content by the Table of Cylinders as uCual^ 

SuppoCe the Calk being girt at the middle, I find the xir*^ 
cumferexvce to be 905, on the left of it in the Table I find 
28*8 ; then allowing 1.8 Inch for the thickness of the Wood» 
fuppofing the Staves 0.9 of an Inch thick, (I have then 27 for 
my infide Bung Diameter) with which and the length, fuppofe 
(36) I enter the Table of Cylinders, and there find the content 
78.93 Gallons, which I referve. 

Next I girt the head, and find by^ the Table, after the pro« 
per aUowaoce (as above) that there is 10 Inches difference be* 
twixt the I^iameters ; with which difference alfo, and the 3d 
part of the length viz. 10, 1 enter the Table of Cylinders, and 
find there 3.61 Gallons i^ which a4ded to the above Gallons 
referved, gives 82 Gallons and 5 Tenths the whole content* 
And fo of any other. 

See the Ti^k^ 



ATabfe 



Ii8 

A Table of Circumferences anfweruig to 
Oumeters, 



D 


i... 


Circuaf. 


z);fl«.. 


Circumf. 


Z)m^. 


.,>,„/. 




.) 

I 

4 
6 
8 


6.. 
38 
4-4 
5.0 




7) 

z 

4 
6 
8 


3i.O 

«.6 
13.1 


('3) 
.2 
■4 
.6 
.8 


,0.8 
♦ ■■4 
42.0 
41.7 
43-3 





8 


6S 

7.0 

8.8 




8) 

4 
6 

8 


27.0 
27.6 


(^4) 

.2 

■4 
-6 

.8 


440 
44-6 

46.J 


- 


3) 

4 
« 

8 


9-4 

10.7 
"■3 




9; 

4 
6 
8 


28.3 

28.9 
29.5 


.3 

■ -4 
.6 

.2 
•4 
.6 
.8 


47- i 
47-7 
48.4 
49.0 
49.6 
50.2 
jo.g 
5'-S 
52.2 
S2.S 


+) 

■4 
6 
8 


12.6 

'3-8 
14.4 
15.0 


( 


4 
6 
8 


31. + 
32.0 

3=-7 
53-3 
33-9 




5) 

2 

4 
6 
8 


'5-7 
16.5 
17.0 
17-6 

1 8-1 


( 




4 
6 
8 


34-6 

36.9 

37-0 


{■7) 

■4 
.6 
.8 


5J-4 
S4.0 
54.6 

SS2 

S5-9 




«) 

8 

4 
6 

8 


1S.8 
'9-S 

30-O 
20.7 


( 


2 

4 
6 
8 


37-7 
38-3 
39-0 
39>6 
40.1 


■4 
.6 
.8 


56.; 

58.4 
59.. 



"9 

from one Inch to sixty, and to every ~ of 

an Inch* 



D'um. 
(•9) 


Qircumf. 


Diam. 


Ciremnf. 


Diam. 


Circtmf. 


S9-7 


<*5) 


78.5 


(31) 


97-4 


• .2 


60.3 


«2 


791 


•2 


98.0 


•4 


■60.9 


•4 


79.8 


•4 


98.6 


•6 


61.6 


.6 


80.4 


.6 


992 


.8- 


62.2 


«8 


81.0 


.8 


99.9 


(20) 


62.8 


(26) 


816 


(3O 


100.5 


•2 


63^ 


•2 


82.3 


.2 


101. 1 


•4 


64.0 


•4 


82.9 


•4 


IOI.8 


.6 


64.7 


.6 


-83.S 


.6 


102.4 


.8 


65.3 


.8 


84.2 


.8 


I0:;.0 


(21) 


65.9 


(27) 


84.8 


(33) 


103.6 


.2 


66.6 


.2 


85.4 


5 


104.3 


•4 


67.2 


.4 


86.1 


104.9 


.6 


678 


.6 


867 


.6 


105.5 


.8 


68.5 
69.1 


.8 
(28) 


?7-3 


.8 
(34) 


106.2 


(") 


88.0 


106.8 


•2 


697 1 -a 


88.6 


.2 


107.4 


•4 


70,4 


•4 


89.2 


•4 


io8.o 


.6 


71.0 


.6 


89.8 


.6 


108.7 


.8 


71.6 


.8 


905 


.8 


109.3 


{^^) 


• 72.2 


(»9) 


^i.i 


(35) 


109.9 


.2 


72.9 


•2 


91.7 


•2 


IIO-6 


•4 


73 5 


•4 


92.3 


•4 


II 1.2 


.6 


74-1 


.6 


.93.0 


.6 


1 1 1.8 


.8 


74-8 


.8 


96.3 


.8 


112.4 


(M) 


75-4 


(30) 


94.2 


(36) 


113. 1 


•2 


76.C 


•2 


94.9 


•2 


i»3-7 


•4 


76.6 


*4 


9^5 


•4 


I '4-3 


.6 
.8 


77.3 1 6. 


96.1 


.6 


114.9 


78.0 1 8. 


96.7 


.8 


^^?^! 



D'lam, 



A Table of Grcuniferences answering to 
Diameters, 



Dia^. 


Circumf. 


Dlam. 


c;r.«./. 


Diam. 


CircutaJ. 


(37) 


ii6.~ 


(43) 


135-0 


(49) 


"5.5 9 




1 1 6.8 




MS-7 




1545 


•4 


''7-S 


■4 


'3^.3 


.4 


'SS-: 


.6 


1 1 B. ; 


.6 


136.9 


.6 


155-8 


.8 


11S.7 


.8 


•376 


.8 


■56-4 


i'9-3 


(44) 


13M 


W 


157.0 


.2 


1 20.0 




I38.« 




157.6 


•+ 


1 30.6 


■4 


>39-4 


■4 


158.3 


.6 




.0 




.6 


158.9 


.8 


121. % 


.3 


140.7 


.8 


'59 5 


(3<J) 


122.5 

123.J 


lisY 


'41-3 

141.9 


(S'J 

.2 


160. 1 
160. 8 


•4 


'^j'7 


■4 


142.6 


•4 


161.4 


.6 


124.4 


.6 


'43. » 


.6 


162.0 


.8 


1U:° 


.8 


143,8 


.8 


162.6 


(40) 


;25.6 


(4'0 


144.S 


(sO 


'6i-3 


.z 


U6.3 


.2 


145.0 


.2 


163.9 


■4 


126.9 


•4 


'45-7 


■4 


1646 


.6 


127.S 


.6 


146.4 


.6 


.65.2 


.8 


128.1 


.8 


147.0 


.8 


.65.8 


(vr 


J28.8 


(47) 


147.6 


(53) 


166.4 




129.4 




.48.2 


.2 


.67.' 


■4 


130.0 


.4 


148.8 


■4 


167.8 


.6 


130.6 


.6 


'49 5 


.6 


.6S.3 


.8 


'.I'-i _ 


.8 




.8 


.69.0 


(40 


'.ii-9 


T?8r 


'5°-7~ 


(54) 


169-6 


.2 


■3^.5 


•2 


15 '-4 




170.2 


■4 


',i3 2 


■4 


152.0 


■4 


.70.8 


.6 


133-S 


.6 


152.6 


.6 


171.; 


.8 




.8 


'^"■3 


.8 


172.1 



from one Inch to sixty, and to evoy ^ o£ 
an Inch. 



Diam. 

(55) 
■ z 
■4 
.6 

.8 


Circumf. 


Di2m. 


c;««m/. 


D!am, 


c,w../. 


'73-4 

'74-6 
175.Z 


(S7) 

:1 

.8 
(58) 

■i 

.3 


,79.0 
.79.6 
180.Z 
160.8 
i8,.; 


(S9) 

•4 
.6 

.8 


,85.3 
,85.9 

186.6 

i87.> 
187.8 


{5QJ 

-4 
.6 
.8 


■ 75^ 
176.4 

177.1 


1S2.1 

185.4 
.84.0 
1S4-6 


(60) 
.2 
•* 

.1 


1 88.4 
,89.0 
.898 
.90.3 



Po« 



lai 



Slow to torn Barrels into Gallons & / contra (Ale* 
Measure) by the Pen and Slide.) 



I 



K 8 Barreb of Akf how many GaUona? 

As I : 32 t : 8 : 25$ 
8 



2$6 Oallont l>7 the Pen. 

N'ow hy the SRde. 

Set i% (the Canons in a Country Ale*barrel) on line B» to 
TTnit on Hne Ay then look for 8 on Une A, dire£Uy under which 
W Une Bf you have 256 (the Gallons required.) 

B tMra : In 256 Gallons of Ale^ how many Barrels } 

As 32 : I : : 256 : 8 

I , 3') ^56 {8 Gallons by the Pen. 

256 

Kqw By tie SU£ng Rule. 

Set t7i>it OB line B^ to 32 on Kne A, then look for 256 on 
i me A, direSly under which oa fine B» you have 8 (the bar« 
jreginred.) 



•v/ 






M |l TABLI^ 



i«3 

* 

TABLE to convert Barrels into GaBons^ ami 
Gallons into Barrels, Ale Measure^ from one 
to sixty Barrels* 

THE TABLE. 



Barrels 


Gallons. 


Barrels 


Galltms. , 


I 


Sz 


3' 


992 


2 


64 


32 


1024 


3 


96 


33 


1056 


4 


12S 


34 


1088 


5 


160 


35 


1120 


6 


192 


36 


1152 


7 


224 


37 
38 


1 1 84 


8 


256 


1216 


9 


288 


39 


1248 


lO 


320 


40 


1280 


II 


353 


41 


1312 


12. 


3S4 


42 


'344 


^3 


41$ 


43 


'37f 


H 


446, 


44 


1408 


15 


480 


45 


1440 


^ 16 


512 


46 


' 1472 


17 


544 


47 


1504 


18 


576 


48 


; «536 


19 


608 


49 


1568. 


20 


640 


50 


1600. 


21 


672 


5» 


'$^* 


22 


704 


5z 


1664 


23 


73^ 


53 


1696 


24 


768 


54 


1728 


25 


800 


55 


1760 


26 


832 


56 


1792 


27 


864 


57 


1824 


28 


^896 


58 


1856 


29 


928 


59 


1888 


30 


960 


60 


1920 



&2 
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*!tSc tixplanation or Use of the Table of Squares. 

« 

T^ILIGENTLY obfervc, that the common praftice-'ia 
1 J p-auging of Ovals, viz. by adding the longer and fhorter 
Biameters together, (and taking* the half for a mean) is erro-^ 
neous : For inftance, fuppofe an Ovalf whofe longeft Diame-* 
ter is 35 inches, and the fhorteft 2 j, thefe added make 60, the 
half of which is 3c which being taken for a m?an Diameter, 
and fuppofing tlie depth to be 10 inches, in fuch cafcf, under 30,, 
and againft 10 in the Table of Cylinders, you'll find ^2 gallons 
5 tenths, which is certainly too mucli. 

But the C3;a6l \ray of gauging an Oval, is thus ; multiply 
the Diameters one into the other, then extra£l the Square- root, 
and that is the true mean Diameter. But ta fav^ the trouble 
of extraAing the Square-root to fuch as can, and to oblige fuch 
as cannot, I have here gi^en a Table of Squares, fro^i 'i to 100 
Inches, and to every two tenths of an Inch, which will very 
much facilitate the worjc. 

For Example ; I'll fuppofe the above Oval, whofe longeft 
Diameter is 35 Inches, and fhorteft 25, which multiphed one 
into the other, produce 875, which number you are to loofe 
for in this Table of Squares ; but as it is not to be found there, 
you muft novr, (and fo in all fuch cafes) take the neareft number 
to it, which is 876* apainft which in the faid Table, you have 
29.6 for the Root or Diameteri which Diameter you are to, 
look for in the Table of Cylinders, m which Table, againft la 
the Depth, you have 3 1 gallons and 6 tenths, which is the ex- 
aft content ; though lefs than what was given by the vulgar 
way, by i p^allon ( i tenth excepted :) juft fo, according to the 
Japgenefs of the veffel, and difference of Diameters, will thQ. 
^H'pts in all fuch operations be more or lefs. 
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(0, i^oo 


^'i 


6400 


{15) «S.oo 


(22)j 4^4.00 




1-44 




67.24 




231.04 


.2 1 492 84 


■4 


,.S6 


■4 


70.56 


•4 


237-'6 


■4 


5oi.7ffl 


.G 


2.56 


.6 


7396 


.6 


243.56 


.6 


5.0.72 


.8 


3-M 


.8 


?7-44 


.K 


349-54 


.8 


^9.84 


vr 


4.0:. 


^9j 


81.00 


W) 


256.00 


(^3) 


■519,00 


.1 


4,8+ 




84.C4 


.2 


263.4+ 




53S-:4 


■4 


5-76 


■4 


88.36 


•4 


;6S.96 


-4 


547-56 


.0 


6.-J6 


.6 


9..i6 


.6 


275.56 


.6 


556.96 


.8 


7.R4 


.8 


96.04 


.8 


282-24 


.s 


566.44 


9.0a 


T^ 


100.00 


W) 


289.00 


(H) 


^76.00 


■ 3 


10.14 


.2 


1=4.04. 




29584 




585.64 


•+ 


I.. 56 


■4 


108.16 


•4 


302.76 


•4 


SM-S^ 


.6 


12.96 


.6 


i,2.3fi 


.6 


309.76 


.6 


605,1'] 


.a 


14.44 


.8 


1.6.64 


.8 


3.^.64 


.8 


61504 
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16.00 


TTT) 


Ilf.OO 


(.8) 


3^4.00 


(^) 


625.00 




17,6+ 




125.44 




33'M 


-2 


635.04 


■4 


19.36 


■4 


r 39.56 


■4 


33«'56 


■4 


645 16 




21. ,6 


.6 


134-56 


.6 


345'96 


.6 


655-36 


'.S 


25.04 


.H 


H9-^4 


.8 


3Ji-44 


.8 


_665^4 


is) 


Z5.00 


777) 


1 44. DO 


09) 


36.. 00 


(26) 


67600 




37.04 




14884 




36864 




6«6.„ 


■A 


29.16 


■4 


til. 76 


.4 


3:6 3^' 


•4 


69696 


.6 


3..,^ 


.6 


.58.76 


.6 


3R4.16 


.6 


707,56 


,S 


33-«4 


.3 


16.1.&4 


.8 


392^.4 


.8 


T«-H 


(6) 


3600 


{'3) 


,69.00 


.{20) 


40D.00 


[^T) 


729-oc 


.2 


58.44 




174,24 




40S.04 




739-84 


.* 


40.56 


•4 


179.56 


■4 


4i6.ifl 


•4 


750.76 


.6 


4;.56 


.6 


IS4.69 


.6 


424.3(5 


.6 


76i,7< 


.3 

(7) 


46. i 4 
49.00 


.8 
(■4J 


190.44 


.8 


432.64 


.8 


77J«4 


196.00 


(2O 


441.0c 


fJs) 


7S4.00 




J. .84 




201.64 




449 44 


.z 


795-^4 


■ +■ 


54-76 


• 4 


207. j6 


■4 


4S7-9<i 


-4 


806-56 


.6 


57.76 


.6 


2.; iC 


.6 


466.56 


.6 


8i7-9t 


.8 


fio.S4 


.8 


219.04 


.8 


475.24 
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(«) 


^41.00 


(36) 


1 296.0Q 


(43)1^4^001 


(5c) 


2500.00 


•2 


^•5264 


.2 


£5/0.44 


.2 


1866.24 


• 2 
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•4 
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•4 


i3H-96 


•4 


1883.56 


•4 


2540.16 


.6 
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•6 


1339-56 


.6 
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.6 
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.8 
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.8 


1918.44 


.8 


2580^64 


■(30) 


900.00 


1369.00 


(44) 


1936.0c 


(51) 


260 i .00 


.2 


9 ^ 1-04 


.2 


1383.84 


.2 


1953.64 


.a 


2621*44 


•4 


^924 16 


•4 


1398.76 


•4 


1971.36 


•4 


2641.96 


.6 


9;6.36 


.6 


1415.76 


.6 


1989.16 


.6 


2662.5^ 


.8 

(3'; 


948.04 


.8 
(i8) 


f 4- 8.84 


.8 


2067.04 


.8 


2683.^ 


961,00 


1 444^co 


(45) 


2025.CO 


(52) 


2704.00 


•2 


97r44 


.2 


1459.24 


.2 


2043.04 


•2 


2724.84 


•4 


985.96 


•4 


1474.56 .4 


2061. iC 


•4 


2745-7<5 


.6 


998 56 


.6 


1489.96 .6 


2079.36 


.6 


2766.76 


.8 


ioxi.24 


.8 
(39) 


150544] 
: 52 1 .00 


.8 


2097. 6^ 


.8 


2787.84 


1024 00 


(46) 


21 16 00 


"(531 


2809.00 


*.2 


1036.84 


.2 


r53$.64 


.2 


2134.44 


.2 


2.830.24 


•4 


1049.76 


•4 


'55»-36 


^4 


21 52.96 


•4 


2851.56 


.6 


1062.76 


.6 


1568.16 


.6 


2171.56 


.6 


2872.96 


.8 
(33) 


1075 ^4 


.8 
(40) 


1584.04 


.8 
(47) 


2190.24 


.8 


2894-44 


1 089.0c 


160000 


2209.00 


(54) 


2916.00 


•^ 


iioa.24 


•2 


161604 


•2 


2227.84 


.2 


2937.64 


*4 


1 1 15.56 


•4 


1632.16 


•4 


2246.76 


•4 


^959.36 


.6 


1 12^.96 


.6 


1648.3^ 


•6 


2265.76 


.6 


2981.16 


' .8 
(34) 


1 142.4/ 


.8 


1664.64 


.8 
(48} 


2284.84 
2304.0c 


.8 
(55) 


,2003.04 


r i.56 OC 


(40 


1681.00 


3025.00 


•2 


* 169.64 


.2 


1697.44 


•2 


2323-24 


•2 


3047.04 


■ -4 


1183.36 


•4 


1713.96 


•4 


2342.56 


.4 


3069.16 


.6 


1 197.16 


.6 


[730.56 


.6 


2361.9^ 


.6 


3091.36 


.8 
T35; 


;i2i T.C^ 


: . .8 
(42) 


i:'47-24 
'1 764.0c 


.8 

(49) 


2^81.44 


.8 
(56) 


3113.64 


1225.cc 


24CI.OO 


3136.00 


.2 


[239.04 


.2 


1780.84 


.2 


2420.64 


•2 


3'5M4 


'4 


^2y^.lC 


•4 


1797.76 


•4 


2440.36 


•4 


3 1 80.96 


•6 
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.6 11814.76 


.6 


2460.16 


.6 


3203 56 


f S 


12,81.64 


, .8 I1831.84 


.§ 


2480.04 


.8 


3226.24 
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(57) 

.2 

•4 
. .6 

.8 

(58) 
.2 

•4 
.6 

.8 



3364.0c 
3387.24 
3410.56 

3433-96 
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(59) 
•2 

•4 
.6 

.8 
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•2 

•4 
.6 

.8 

(61) 
•2 

•4 
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.8 



3249 00 
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3294.76 
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3340.84 



.2 

•4 
.6 

.8 



4096.00 
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4147.36 
4173.16 
4199.04 
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(65) 
.2 

•4 
.6 
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4225.00 
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4277.16 
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4329.64 
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3576.04 



3600.0 

3624.04 

3648.16 
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3696.64 



(62) 

•2 

•4 
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.8 
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.8 
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•2 
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4435-56 
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.2 

•4 
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5126 56 
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(7^j 0084.00 

.2 I6LI5.24 
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•4 
.6 

(79) 
.2 

•4 
.6 

.8 



61.77.96 
62c 9.44 



6241.00 
6272.64 
6304.36 
6336.16 
6368.04 



(63) 

•2 

•4 
.6 

,8 



3844.00 
3868.84 
3893.76 
3918.76 

3943-84 
3969.00 

3994-24 
4019.56 

4044.96 
4070.44 



.(68) 

.2 

•4 
.6 

.8 



4489.00 
4515.84 
4542.76 
4569.76 
4596.84 



(73)5329.00 
.2 5358.24 

•4 5387-56 
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•2 

•4 
.6 

(70I 
•2 

•4 
.6 

.8 



4624.00 

4651.24 
4678.56 

4705.96 

47.33-44 
4761.00 
4788.64 
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4872.04 



4900.00 
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4956.16 
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•4 
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.8 
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.2 

•4 
.6 

.8 
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5655.04 
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.2 
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7089.64 



•2 

•4 
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.8 



7^23.36 
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Gauging and Meafuring by the Pen and SUdlng 

Rule. 

Queftion lfi« 

THERE 18 ^ WelU whofe Diameter is 60^ IncheSi and 
the depth 30O9 1 demand how many Biirreh Ale meafure 
vrill this Well contain ? 

I divide 608 by 1O9 which is done by always changing the 
lad figure into a Decimal which will be 60.89 which find in 
the Table of Cylinders, multiply by 10, the -1% for 300, then 
multiply by loOf the fquare of lOy which divided by 32 givef 
the content* 

Queftion 2d. 

How to find an Addend upon the Sliding Rule. 

Set Unit on line B, to the Altitude on line A, and under 
the difference of Diameters on line Ay you have the Addend 
upon line B. 

Queftion 3d. 

Having found the Addend, how to find the Diameter by 
the Slide. 

Set the Addend on line B, to Unit on line A, then find on 
faid line A, half the Altitude, under which on line B, you havfe 
a number, which added to the bottom Diameter, will make a 
mean Diameter, 

Queftion 4th. 

Having found the Addend and Mean, how to find the Area 
by the Slide. 

Set Unit on lineC, to the Gauge-point on line D, then look 
for the Diameter on line D, Under which you have the Area 
on line C. 

Note^ When the Area of a Mafii Keeve is required^ you 
muft work, by the Gauge-point for Maihes. 

Having the Areas and wet Inch, how to find the content 
by the Pen and Slide. 

First by the Pen^ NofCf Where your wet does exceed lO 
Inches', you nmft multiply your firil Area by 10, or which ii 
the fam^ (remove your point one figure towards the Tight hand) 
then mull^yyotfr 2d Area- by the remainder of your wet^ 
and thofef't«9p;PiEt>du&s added, give the content in Gdlons* 

Now fy'ihe^S&de. Set the wet on line B, to Unit or i on 
line A, then look for the Area on line A, dire£Uy 
which on line B, you have the number of Gal 
your firft Area and wet $ then proceed to yo\ir ad 

S *ObJ 
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Obferre (where your wet Inch) does exceed ten, 
You muft operate twice by Slide and Fen. 

Queftion 5th. 

What 18 the Intereft of 250/. fterling in one Year at 6/. per 
i:ent* by the Slide. 

The Proportion it thus. 

A« I do Pound principal, is to 61, its Intereft in one Year, 
So is any other Sum» to its proportional Intereft. 

Set 100 in the middle upon line A, to 6 (the Intereft thereof) 
lipon line Br then againft any other fum upon line A, yoii 
have the Intereft upon line B : thus, the Rule being fixed M 
here direded, againft 250 Pound «ipon line A, you have 15 
.upon line B ; which is the Intereft of 250 Pound in one Y^sur. 
(And without moving the Rule] I likewife find that if the 
^^^iacipal 

Pound* Pound Interest, 



1 000 ') 


60 


850 / 


5' 


600 > 


36 


360 1 


21.6 


so ] 


3 



9e I 600 > 36 Y Intereft. 



Quefiion 6lli. 

How to find an Addend by the "Pom 
You muft fubtra(^ iheleffer Diameter from the greater, (and 
that difference divided by the Altitude) quotes the Addend* 

Quejiion 7th, 

Having found the Addend, how to find a number by the 
Pen, (which nurnber added to the leffer Diameter,) will make 
a mean Diameter. * 

The method is, multiply half the wet Inch by J:lie whole 
Addend, (or which will be the fame) multiply half the Addend 
By the whole wet Inch, and the Produft either way, added tp , 
the leffer Diameter, makes a mean Diameter. 

Five Men, C, D, E, F, and O, make a Bank of 360 Pounc(» 
with which they trade, and gain 40 Pound, what part of thift 
j[ain muft each Man receive to balance his Money put in i 

^, The Proportion is. 

4lfc the whole Stock is to the whole gain» 
vbisra^^o''9 particular Stocky to bis particular gdh^ 

Th^rdu>rc^ 
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Therefore, 

Set -360 the whole Stock upon A> to 40 tbc whole gaiu 
>-, __._ Q _ "1 ViY'O^ B, then againft each Man'« 



D — — . 81 9 

E 63 7 



Stock upon Ai you have his gaiu 
upon line B : thus againft 1 0% 



F _. -— — L \> ^H^" A, you have 12 upon B. fo 

^ '^ . C, who put in 108 Pound, fliall 



G 36 



have 1 2 Pound of the gain ; aiid 
fo of the reft. By which it ap- 
pears that this Queftion (which 



360 40 

by the Pen in Fellowfhip, would require five operations) is 
refolved by the Slide at one* 

As I began this treatife with the defcfiplion of a Circle, 
r think it proper to give you the proportions of a Circle, 
according to Forster^ Morelandy Taylor^ E'oerardy 8c c. 

You have already feen, that if the Diameter of a Circle be 
J, the Circumference will be 3. 141 592, and the Area .785398; 
the Squre Root of .785398 is .886221, and this is the fide 
of a fquare which is equal to the Area of a Circle whofc Dia- 
meter i^ i ; and the Square Root of .5, viz. .707io6> is the 
fide o{ the greateft fquare that can be infcribed in a Circle 
whofe Diameter is i ; fo that if the Diameter of » Circle be i, 

f" Circumference 
rp, J Square Equal 
j Square infcribed 
/ Area 

Note further^ That if the Circtfmference of a Circle be l> 
r Diameter' 'I T 'JiSjio 

The -) ^"J"**'^ ??^?i J t wiU »>- 3 -282092 




j Square infcribed j J .225079 

(^Area J . (^.079577 

If the Area of a Circle be i. 

The r^>"^eter 1 j^ fi. 1283787 
(^ Circumference J \ 3.54491 J 

If the Circumference of a Circle be 4, 

rr^\: f Diameter T . f 

If the Diameter of a Circle be 4, 
The {^^f^^^'^^jie 1.2.56636 

S z I«* 
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In all thefe cafes the Area is fquare Inches, the other tennf 
being lines, do refer to Lineal Inches: thefe things pre* 
mifed, I (hall here add fome ufeful Queflions, which nxay 
ht refolved either by the fen arithmetically, or by the Slide 
inftnunentally* 

Gauging or M€iuurtng* 

I ft. The Diameter of a Circle given, to find the Circumference. 

As I, is to 3.141592, or as •31831 is to i : 
So is the Diameter to the Circumference. 

3d, The Circumference given to find the Diameter. 

As I, is to .31831, or as 3*141 $92 is to i: 
So is the Circuniference to the Diameter. 

3^, The Diameter of a Circle given, to find the Area. 

As I, is to .78539, or as 1.27-324 is to i : 

So is the fquare of the Diameter to the Area required, 

4th, The Area of a Circle ^iven to find the Diameter. 

As I, is to 1.27324, or, as '78539 is to 1 : 

So is the Area, to the fquare of the Diameter fought* 

5th, The Circumference of a Circle given, to find the Area« 

As I, is to -079578,^ or, as 12.56636 is to i: 

So is the fqus^re of the Circumference to Area f6ught. 

6th, The Area of a Circle given to find the CircumferenQ?. 

As I, is to 12.56636, or, as .079578 is to i ;. 
So is the Area, to the fquare of the Circumference, whofe 
Square Root is the Circumference required. 

Measuring., 

The Circumference and Length of any rou^d Tree being 
given (in foot meafure) to find the content. 

Rule* 

(The Circumference of that Cit^le whofe Area is x,.is 3.544) 

Therefore^ 

As 3.544 upon tine D, is to the length upon Ime C, 
So is the Circumference upon D, to the content upon C. 

Examph* 
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Example* 

Suppofe the length of a Tree be ao. Feet, and the Circum- 
ference 4 Feet, what is the content ? 

Set 3.544 upon D, to 20 (the length) upon C, then againft 
4 the Circumference upon D, you have 25.46 upon C, that isi 
25 Feet and almod an half; and fo much is the content. 

The length and fide of any piece of fquare Timber b^ing 
given in foot meafure, to find the content. 

The proportion is. 

As I upon D, is to the length upon C, 
^ So is the fide upon D, to the content upon C. 

pxatnpkm 

There is a piece of Timber exaftly fquare, each fide at 
either en^ being i .5 Feet, and the length ao Feet, how many 
foUd Feet does this piec^ contain ? 

• Set I upon D, to 20 upon C, and againft r.5 upon D, is 
45 upon C, which is the content fought. 

The fide of any fquare folid being given in Inches, and the 
length in Feet, to find the content in Feet. 

The proportion in the laft Problem will hold here, if inftead 
of i> you make ufe of 12 for the firft term. 

Example* 

Xet the fide be x 8 Inches, and the length 20 Feet, what ir 
the content in Feet ? Ammter^ 45. For, 

As 1 2 upon D, is to 20 the length upon C, 

So is 18 the fide upon D, to 45 the content upon C* 

TfL measure Brick Work* 

Brick work is commonly meafured by the Rod Square* 
which is 16.5 Feet in length, and as much in breadth, and 
confequently each fquare Rod doth contain 272.25 fquare Feet, 
for 16.5 multiplied by 16.5, is 272.25. 

Note also,. All Brick Work muft be reduced to the ftandard 
meafure of one Brick and half thick. 

The Rule. 

Multiply the height by the length, and divide the Produ6^ 
by 272.25, the Quotient will be the true content, if the Wall 
y>c juil i\ Brick thick : or, having the length and height 
in Feet, you may find the content readier by the Slide, by this 
proportion. 

As 
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Ab 272.25 uptin B, to the height upon A, 
So 16 the length upon B, to a fourth number upon A $ which 
is the true content, if the Wall be i) Brick thick. 

Example. 

There is a Wall 1 6 Feet high* and 97 feet long ; how many 
fquare Rods doth this Wall contain at if Brick thick} Answer y 
5 Rods and feven tenth parts : For, 

As 272*25 i^on B, is to 16 the height upon A, 
So is 97 the length upon B, to 5.7 upon A. 

Now that (in all cafes) you may find the content at one 
operation ; I /hall here lay down certain fixed numbers for any 
thicknefs which you pa^ probably meet* 



Fi 



IZi 



X 

2 

3 

L 3i 



> Bricks Thick < 



408.37 
^72.25 

204.19 

136.12 
116.68 



By thefe Numbers the content of any Wall at any thicknefe 
here mentioned may be found, either by the Pen or Slide 5 and 
the proportion is. 

As the Number proper to the thickncfs, is to the height. 
So is the length to the conteiit. 
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The form of a comtnoti Still, with the different 

methods of Gauging it* 

^—*— ————*—*■■ I III II m ill " III I ,,m ' I — — ^—1^— 

Optic fit tua. 



FIRST divide the Cif cumference into four equal part8,I)oth' 
at the top and bottom, which may be marked, i&, 
'with Chalk ; after which draw 

perpendicidar lines from the Tbe form of a common Stills 
top to the bottom, which is 
'Conmionly called quartering 
the Still { then ^ke a rule 
and fet it ftanding up by the 
<][uarter lines, and make a mark 
with chalk on the line at every 
Inch exadly; then take the 
Diameter at every Inch, &c. 
Or if the Diametei* be taken 
at (every four Inches) it will 
•^nfwer near enough in pra6Uce. 



Or thus : take the Diameter 
near the top, a fecond at the 
middle, and the third near the 
'bottom of the Still; thefe three 
added together, the third part 
of the tot J makes a mean; and 
then : as the Gauge point, is 
to the depth, fo is the mean 
Diameter, to the content. 

By the Pen, fquare the mean Diameter, and work as in 
cafe of a Cylinder ; but as the Diameter cannot conveniently 
1^ taken by our common inftrumentSy I would take the Cir« 

cuniference^ 




cum&reiiee (u abete direftcd) and tbefe three added, the 
third part ferves for a mean Circumference. Then fay, if 22 
gives 7, what will the Circumference give i The Quotient ti 
your mean Diameter, &c« 

Nottf That as it has been found by frequent pradice« that 
the above direfUons do not come up to the wiihed for exa^efs, 
I would recommend the following mechanical method, viz. 
Let our Still be f31ed to the neck, and thence drawn off into 
fbme regular veflel, and there Gauged. 
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Explanation of the Stock Book for common Brenvers in the 
Cities of Dublin 6nd Cork, Hbith some general direSlions, 

ON December 27 th morning 6 on the right hand page the 
Brewer is at work, and the condition of the houfe is thus 
C : L. T. S. which fignifies Copper, Liquor, Tap, Spending, 
at the fame time take an exa^ account of all depending 
Gauges, if any. 

On the left hand page the fame 27th December E : 5 : the 

other officer of the cfivifion hath a Gauge of the firft worts hot, 

entering the grofs dips of the Coolers on the ndargin, againft 

No. 2 & 3, and in the next column, under the title depth> he 

inferts the nett dips agreeable to the levels given to him by his 

Surveyor, in the next two fmall columns are the quality and 

condition marked thus X : h : vix, ftrong hot, in th© laft 

column the gauge is call up, and after totaling you mult dedud^ 

a tenth part for wafte, which is done by removing the faid total 

one figure from the left hand, and fubtra^og the one Sum from 

the other, the remainder is the Nett Gallons as in the fpecimen. 

At the faiine time ftocking the Store houfe, and taking a 

particular account of the depending Guiles, Tunnages and old 

Ale, at the fame time he fhews the condition of the iioufe, vi%% 

hath a Gauge of the goods and C vj R 2 vi%. fmall Beer raw, 

in the Cppper, the fame officer returns at E : 7 : and hath a 

fecond Gauge of the ftrong warm, and a hot Gauge of the 

fmall in Cooler No : i, with the perfon's name wlio declares 

the length ; from both he muft deduA a tenth part for wafte, as 

above. In like manner next day the morning officer hath an 

entire Gauge of the whole Brewing, and in the afternoon the 

evening officer hath it in the Tun, and fo on alternately till 

Tunnage every time you vifit the houfe, fhewing the true 

ftate thereof. 

You are to give immediately notice to your Surveyor, in 
writhig, when any Brewer eredls, fets up, alters or enlarges any 
Tun, Back, Cooler or Copper, or of his making ufe of any 
Store-lioufe, Cellar or place for laying any Beer, Ale or Worts; 
alfo when you (hall difcover, by the difparity of Gauges or 
otherwife, that any Cooler has been altered or put out of level. 
When any Tunnages come in charge, you are, tlicn, to take 
an entire ftock of all Beer or Ale in the Brewer's cuftody^ 
fliewing at each time you make a vifit, the condition or ftate of 
the houfe, according to the direflions in the firft Article of the 
Officers who furvey Foot Walks. — And you are in your 
morning vifits, if poffible, to take the Gauge entire in the 
Coolers of all fuch Worts as were brewed of the cveaia^Wiac^ 
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The ExpUnation of the Country Gaugcrs Stock 

Book. 

YOU have an example of a ftock fet you after the ufual 
manner : wherein you muft obferve if any cafk is gone from . 
the houfe, you are to enter this charafter .0 ; and likewifc if 
any cafk be broken or fent abroad not to return again, and the 
Content left out, you muft; ufe the fame ; and if a new calk 
comes in, you are to ent^r it in fuch vacant place, not entering 
the Content amongft the others, but juft over it as in by-ca(k 
Content ^ gallons after No. 8, that is ftocked the 14th E. 5. 
continuing all cafks in fuch manner, till next tranfcription, 
then entering them amongft the other Contents, always having 
this regard not to extend your ftock further than neceffi^y 
obliges you. 

On the next page to the right hand you have the firft two 

columns from the margin entitled M. K. Cop*, which fignifies 

Mafti, Keeve and Copper, under which you are always to enter 

their condition, when at work, with the day s^nd hour as 8th, 

M • 1 1 • &c. fave when you ftock at the fame time : in which 

cafe you may do it all along from your ftock, which denotes 

the time of your remark on thofe utenfils, as the 4th« M. 7* 

In taking your Gauges you are to enter the Areas of all 

utenfils as in page 3d. (from your ftock inclufive) and 

under them your dips with the quality and condition if hot 

or warm with W only, and in the two laft columns, towards 

the right hand of faid page, you are to place the amount of 

your Gauge and fo on till tunned ; after the fame manner, on 

a diredl line, and if you happen to have more Gauges of 

a Brewing than you have fo laid out your book for, you may 

repeat them under your fecond, third or fourth Gauges, but 

never under your firft Gauge, as in the fpecimen 8**i. 8th. M. 

!!• the beft of which Gauges you are to place on the 2d 

ps^e under the title X VI in the two laft columns fave 

one, where you are to place the amount of Malt in gallons, 

and fuch beft Gauge or Tunnage, whicbfocver produces 

moft, you are to enter under the title charge and at the 

end of the month make one total of the whole as you fee in 

the Scheme. 

With very little variation, you may keep ftock oHi and 
gauge common Brewers in the country, in the fame book. 
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T/jc explanation of the Disiillery. 

IN tlier flrft colump, you have the Month, Day, and Hoof 
when furveyed ; in the fecond are the numbers of Wafli 
backs or veflels made ufe for Gauge and Stock of Pot Ale or 
Wafti ; and under thefe numbcvs are the Areas of each veflel 
at every ten Inches upwards: viz. at 5, 15, and 25, under 
No. I and % ; but when the veffel is of an equal ividenefi 
from the top to the bottom, then one Area will ferve, as undef 
No. 3. and when there are any veflels for working, which 
are not in the dimenfion book ; in fuch cafes, the mean 
Diameter^ of fuch veflels muft be taken, as you fee under 
No. 4, 5, and 6. Next you have the numbers and contents 
of your Stills, and the numbers. Bungs and contents of 
Cafks for Singlings or low Wines to No. 4, and from No. 5 
forward ; the like for (Irong Waters and Spirits. — December 
the ift. M. 7 you have the whole flock of Pot Ale, whicli 
when cail up is found to be 209 Gallons, and placed in the 
column for Pot Ale, the Stills fJent and the Singling Caflcs aB 
empty : but in the ftrong V^ater Cafl<s No. 6 is, 10, and Nq« 7. 
- — 9 . 1 Inches wet. — At E 6 the Houfe is found as in the M. 
except the decreafe of Spirits, which appears per Stock. On 
the 2d M 8 there is a decreafe of Pot Ale out oj No. i , 2 an^ " 
3 of 8 1 Gallons, Which is fliewn in the proper column, and 
which when reduced to flrong Waters, produces 9 Gallons ; 
the firft Still remarked thus Pv' denoting by that charafter, 
the Still new come down ^ otherwife (with an M if charged 
with Molofles) at the fame time there appears an increafe of 
Singlings, viz. 2. 5 wet in No. 2\ and a decreafe of ftrong 
Waters.' The fame day M 1 2 you have the Pot Ale or 
Wafli in the fame condition, as in the M Surwy, with tb< 
Still remarked thus ■■■ denoting the Still half off', at the 
f- me time an increafe of Singlings in No. 2> and tltC Spirits 
the fame as in the furvey befor •. At E the ftock of Pot 
Ale is as in the M, and Still off; and in the Singling Caft> 
No. 2» you have 15 Inches w^et, which produces 21 GallonSf 
and that reduced gives 7 Gallons of fti*ong Waters y the flock 
of ftrong Waters the fame as in the two former furveyfc 
December the 3d M 6 there is a decreafe of 64 Gallons of 
Pot Ale, and both Stills at work,' viz. No. i upon Pot JMtf 
and No. 2 remarked thu«?, S v' denoting Singlings new dowa;ft 
- the fame time you have an increafe- of new ftrong WatA^fn 
No. 5. At E 7 the Pot Ale is as in the M, the Stills off, Md 
an increafe of Singhngs 10 .5 wet in No. i> which produces 
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ig .4- and tliat reduced gives 6 .3 of flrong "Waters and m 
No. 5, you have to wet, which gives 8 .9 Gallons of new 
ftrong Waters. On the 4th M 8 the firft Still is charged with 
the remainder of Pot Ale, viz. 64 Gallons, which reduced 
makes 7 .1 of . ftrong Waters ; the fecond Still being charged 
with Siiiglings from No. i, and an increafe in No. 2, with a 
fmall decreafe of ftrong Waters : at the fame time you find 
them brewing. At M 12 the firft Still is remarked half off 
thus — and the fecond Still near off diftinguiftied thus /V 
with a further increafe of Singlings and ftrong Waters. At 
E 8 No. !, 2 and 3 have a frefli charge of Pot Ale, which 
gives 81 Gallons, the Stills off, and an increafe of Singling in 
No. 2, which gives 19 .0, and that reduced to ftrong Waters 
gives 6.3. Alfo a further increafe of ftrong Waters in No. 8. 
making 8 .5. The 5th M 7. the Wa(h backs continue as they 
were, and the fecond Still charged with the remainder of the 
Singlings, and a further increafe of ftrong Waters in No. 8. 
At E. 6 the backs remain the fame as in the M, and the fecond 
Still off, with an increafe in No. 8, which gives 7 .!• 

N.B. By an A6t made in the 4th of Geo I. upon any 
decreafe of Wafh from Corn malted or iinmalted, or any other 
Grain ; yon are to charge the Diftiller with a ninth part re- 
duced into ftrong Waters, and a third part of the low Wines, 
or firft extradlion of fuch Wafh. But fmm a decreafe of Wafti 
made from Sugar Moloffes, or any decayed Wines, vi'ith a (ixth 
- part ; and one half from low Wines made from fuch Wafli. 

And obferve, that you are to make your charge from the 
beft amount, either in Wafh or Pot Ale, Low Wines or 
Singlings, or produce of Spirits or ftrong Waters. 

When a Still is frefh charged with Pot Ale, charafler it 
thus - ... .- .. .. .. .. P 

If with Moloffes •- -. .. .. _. M 

When charged with- Singlings . . '. . - . S 

And whep with Low Wines fnade fiX)m Moloffes, &c. L W" 
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And to fhew*the condition of the Still upon your Survey, you 
muft remark thus, (both in your Check Book, and Minute 
Paper:) 

a/ 

P Denotes newly come down. 
■ ' Denotes half ,off. 

/^ Near off. 

Off denotes it quite off. 
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A Tiiblc of Licences at Fairs and Patrons. 
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A TABLE of the Segments of a Circle, whofe Area 
is Unity, the Diameter (viz. 1. 128378) being di- 
vided into 100 leiiual jjartB. 
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A TA&LE shewing the Areas of Circles froYri: 
76' to Ten Inches Diameter. 



Circles Areas in Gallons and Parts. 



ft} 
5 



o 
I 

2 

3 
4 
5 



%o 



.OOOOOG 
.003609 

•014437 
.032484 

057 75<^- 



6 

7 
8 

9 
10 



090234 



-.1 



.60003^ 
,004367 
oy.917 
.034686 
.060673 
093S80 



.129937 
.176859 
.231000 
.292358 



-t 



^34304 
.18194S 

.2368x0 

298892 

.368191 



.2 



.000 1 44 

005 I 97 

.017469 

.03696c 

063670 

097597 



000324 
.006100 
.019093 
.039306 

.066737 
.101 3«7 



.138744 
.187110 



•305497 
•37551? 



.143256 
192343 



.000577 
007074 
020790 
041724 

069877 
105249 



242694 248649 



3121.74 
.382917 



.147840 
.197649 

.254677 
.318924 
.390385^ 



»3 

3 



o 
I 
z, 

:> 
4 
5 



5 



000902 
.008131 



.6 



CO! 299 
,009240 



.02^5 5'8 .024400 



.044214 
073090 
.109182 



046777 
076374 
.1 13 1^90 



J 



7 
8 

9 
10 



.152496 
.203027 
.260777 

325745 
39793 



157224 
.208477 

.266949 

332639 
405548 



.001 768 

01 043 I 

•026312 

0494 1 2 

07973 
.117268 



• 162024 
21400G 

273^93 
•339605 
413236 



-.6 



.0023.10 
.0^1694 
.028297 
.052119 
.063160 
.121419 



.166897 



.C02923 
013030 

030354 

05489& 

.086661 

.125642 



.171842 



.2i9594p.2?526c 

2 795^<«'»589S 
.346643E353754 

.4209961 42882^ 



TABILE, 



SHjEWING THE- 



Cattfmts of Cjlmliem 



IN* 



^-AI.L.O'MB' 



Am 



GENTESIMAX- PARTSi 



FROAf 



TEN TO F0RTY.FIVE INCHES DIAMETER ; 



•■■•> r-, 
^"^1^. AMD FROM 

■'I, - 



I9N& TO THIRTY mCHES XXEEtt' 



i 



/ 



fABlLES 



CALCULATED FOR THE USB 
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MIEVJENUE OFFICEMS 



OF 



^relanti* 



CONTAINING, 



I. New and correct Tables of 
Cylinders from lo Inches 
to 45 Inches Diameter, 
with their use. 

II. A Table shewing the 
Areas of Squares in Gal- 
lons and Decimal Parts, 
calculated to every tentk 
part and quarter of an Inch 
of the side, from i to loo 
Inches* 

III. A Table of Allowance 
•to common Bnewers of two 

Gallons in 22 for Ale, and 
of 2^ Gallons in 23 fdr Beer 
^ and VI. 






IV. New and correct Money 
Tables for Ale and Small 
Beer, in which the beredi-^ 
tary Revenue, and addition- 
al Duties are calculated and 
proportioned to the Gallon 
of 217.6 Cubic Inches; as 
lately ordered by the Right 
Honorable and Honorable 
the Commissioners of Hia 
Majesty's Revenue of Ire% 
land. 

V.' A new and correct Money 
Table for Strong Waters at 
2 Pence, 8 Pence, and 10 
Peqce per Gallon, from. J^ 
to 2COOO Gallon«i^ 



By GEORGE MCGREGOR, Fhiloautk; 



• •• 



I 



Co tlft 3eieatier^ 



^MaNY Gentlemen having complained, of the 
inconvenience arifingfrom the fizc of Ballard's 
Trcatife on Gauging, as well as of the incorreft^ 
nefs of that work, ilnce its firft publication, 
wherein are inferted a number of articles, not 
only unncceffary to the acquiiition of that fci- 
ence, but tirefome and difgufling to the reader; 
-the Editor has, by the advice of feveral Gentle- 
men in the Revenue, given the Public an accu- 
rate edition of the effential parts of Ballard, to- 
gether with McGregor's, and other additional 
Tables entirely iiew, which, being the fubftancc 
of the lateft improvements in that ufeful 'branch, 
mult render this work the rooft perfect in its 
kind of any hitherto offered to the worid,.Qn fo 
Interefting a fubject* 

With refpeiEk to the prefent, he begs leave to 
.obferve, that the purchafers will receive a double 
•benefit, as the work is printed on fine paper, 
very correct, and takes up litjile room in the 
<pocket« 

OF 



OF THfi 



Cable of Cj?littliet0> 



THE ufe of the followiner Table is to Ihew the content of 
any Cylindrical Veffel in Gallons, the Dian^eter and 
Depth being given. 

I8t Example • 

Suppofe the Diameter of a Cylinder to be 29.6, and the . 
Depth 24 Inches, how many Gallons doth it contain ? 

At the head of the Table, find the Diameter 29, and in the 
firft column 24 the Depth, againft which, and under .6 the re- 
maining part of the Diameter, you have 7$»9i Gallons, the 
conteijt of the Cylinder. 

2d Example • 

Suppofe the Liquor in this Veffel was 19.8 Inches deep* 
Againft 1 9 Inches you have — — — ^0*09 
Againft 8 inches deep you have 25.30, remove! 

the point one place towards the left-hand it > 2.55 
will give the content at 8 deep, viz, — J 

Content at ig.8 deep — 62.63 

Note* If the Diameter of a Cylinder exceeds .45 Inches, 
find it in the firft column of the Table of Circles Areas, and 
againft the whole Inches of the Diameter, and under the tenths, 
if any be, you have the content at one Inch deep ; which mul- 
tiplied by the Depth, gives the whole content in Gallons and 
Parts. 

Note. The Area qorrefpondent to the Semi-Diameter of any 
circle is equal to -^ of the Area of the whole circle ; therefore 
if the Diameter of a circle be more than 140, and lefs than 280 
Inches, find the Area anfwering to the Semi-Diameter thereof 
in the following Table, which multiplied by 4, gives the Area -- 
or content upon an Inch of the whole circle. 

The like may be obfcrved in relation to tlie Table of the 
Areas of Squares* 
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6 CYLINDERS IN GALLONS. 
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7-^6 




7.8. 


7-97 




«.2< 


8.3< 


8.,, 




18 7 8f 


8.01 


8.1, 


8.21 


"■43 


8.3» 


8.73 






9-ic 


.9 ».30 


M-; 


K.bo 


8.7, 


8.9, 


9.06 


Q.21 


9-38 


9-33 


9.71 


» 8.7. 


8.Q0 


q.ofc 


9.22 


9-38 


9.33 


9.70 




lO.D. 


io.22 


21 9.17 


9H 


q-ii 


9,68 


9.84 




10.18 


19.37 


10.34 


10.73 


22 9.61 


'J-79 


9-qb 


lO.l. 


10.31 


10.49 


10.67 


10.86 


11.01 


11.2. 




10.3 -, 


10.41 




.0.78 


11.97 


11.11 


ii.3< 


11. I, 


11.71 


24 10.48 


10 6^ 


10.!;; 


II.06 


11.23 


11.44 


11.6; 


11.8, 


12.04 


12.26 


2510.52 




...3^;... 52 


11.72 


11.92 


12.12 


12.33 


12.55 


12.7 


25u.j6 


11. 57 


■ ..77JM.98 




12.40 


12.61 


12.84 


13-03 


13-af 


27 '1-7! 


IZ.OI 


f2.Z- 


12.4. 




12.S, 


is-i'< 


1,3-31 


■3-33 


13-71 


28 12-2; 


12.46 




12.90 


13.1. 


13-3! 


13-38 


1383 


14-05 


14.3c 


20 1 2.67 


12.9t) 


I3.M 


Mvlf* 




i3.»; 


14.06 


■4-,32 


14-55 


,4-»> 


50,,.,., I,., s 


.;■;.. 


13.83 


■4.07114-31 


'4-SS 


14.82 




i5.3i 



CYLINDERS 
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CYLINDERS 
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CYLINDERS IN GALLONS. | 


13 Inches Diameter. 1 


•3 

• 
I 


•o 


• 1 


•2 


•3 
0.63 


•4 


•S 


.6 

0.66 


•7 


.8 


•9 


o.6i 


0.61 


0.62 


0.64 0.65 


0.67 


0.68 


0.69I 


2 


1.22 


1.23 


1.25 


1.27 


1.29 1.31 


'•33 


'•35 


»*37 


'•^ 


s 


1.83 


1.85 


1.88 


1.9T 


1.94 1.97 


2.00 


2.03 


2.06 




4 


2.44 


2.47 


2.51 


2.55 


2.59 


2.63 


2.67 


2.70 


2.74 2.78I 


5 


3-05 


309 
3-7' 


-3-M 
3-7: 


3*19 
3.82 


3-24 
3-S^^ 


3-29 
3-94 


3-34 


3.3« 


3-43 
412 


3.48 


6 


3-66 


4.0c 


4.0^ 


4.18 


7 


4.27 


4-33 


4.4c 


4.46 


>^2 


4.6c 


4.67 


4-75 


4-8o 


4.87 


a 


4-88 


4-95 


5.0:. 


5.10 


5.18 


5.26 


5-34 


5.41 


S-49 


.5-57 


9 


S-49 


5-57 


5.66 


5-74 


S-831 5-92 


6.01 


6.09 


6.18 


6.27 


10 


6.10 


6.1^1 
6.80 


6.2*, 

6.91 


6.38 
7.01 


6.48 
7.12 


6.5^ 


6.68 


6.77 

7.44 


6.87 


6.97 


IX 


6.71 


7-23 


7*34 


7-55 


7.66 


12 


7-32 


7+2 


7-54 


7-65 


7-77 


7.89 


8.01 


8.12 


8.24 


8.36 


'3 


7-93 


8.04 


8.17 


8.29 


8.42 


8.55 


8.68 


8.8c 


8.93 


9.06 


M 


8.54 


8.66 


8.80 


8.93 


9.07 


9.21 


9-35 


9-47 


9-61 


9-7S 


«5 


9.15 
9.76 


9.28 


9-43 


9-57 
10.20 


9.72 
10.36 


9-87 


10.02 


10.15 
10.83 


10.30 
10.99 


10.45 
11*15 


9.90 


10.06 


ie.52 


10.68 


n 


10.37 


10.52 


10.69 


10.84 


11.01 


11.18 


".35 


11.50 


11.67 


11.84 


i8 


10.98 


CI. 14 


H.32 


11.48 


11.66 


11.84 


12.02 


12 18 


1^.36 


12.54 


l<3 


11.59 


11.76 


n.95 


12.12 


12.31 


12.5c 


1269 


12.86 


^3-05 


>3-24 


20 
21 


12.20 
12.81 


12.38 
12.99 


12.58 
13.20 


12.76 
13-39 


12.96 
1360 


13.16 
13.81 


'3-36 


'3-54 


1 3-74 
14.4^ 


«3-94 
14^63 


14.02 


14.21 


22 


13-42 


13.61 


«3-83 


14.03 


14.25 


14.47 


r4.69 


44.89 


15.11 


"5:33 


»3 


14.03 


«4-23 


1 4:46 


14.67 


149c 


'5-'3 


i5-3^ 


'5-57 


15.80 


i6.a3 


24 


14.64 


14.85 


15.09 


'5-31 


^S-55 


'5-79 


:6.03 


16.24 


16.48 


16.72 


»5 
26 


15.25 
15.86 


»S-47 
16.09 


15.72 
16.35 


'5-95 


16.2c 


16.45 

17.10 


16.7c 
^7-3^ 


16.92 

17.6c 


17.17 


«7-t2 


16.58 


t6.H^ 


17.86 


18.12 


27 


16.47 


16.71 


i6.g8 


17.22 


17.49 


17.76 


18.03 


18.2T 


18.54 


18.81 


28 


17-08 


»7-33 


17.6J 


17.86 


18.14I18.42 


18.70 


18.95 


»9'23 


19.51 


29 


17.69 


'7-95 


18.24 


18.50 


18.79 


19.08 


'9-37 


19.65 


19.9? 


20.21 


:?0 


tX.^o 18.^7 


18.87 


19.14 


IQ44 


1^74 


20.04 


20.51 


20.61 20.9l| 



CYLINDERS 



CYLINDERS IN GALLONS. 9 


14 Inches Diameter. 




.0 


•■ 


.2 


■3 


■4 


•5 


.6 


•7 


.8 


-9 


1 


0.7c 


0.71 


0.71 


0.7, 


0.74 


0.73 


o.,6 


0.7S 


0.79 


o.8< 


z 


t.41 


'■4,^ 


i.4( 


1.47 


1.4c 


1-31 


'■S3 


i.3f 


1.38 




^ 


2.12 


2.J'i 




2.21 


2.2^ 


2-27 


2.30 


'-3< 


^■37 


2.4c 


A 






2-qi 


2-0? 


2.Q<, 


3.03 


3.0; 


3.1: 


3.11 


3-2< 


^ 


S-5- 


3.!» 


J.64 


3-65 


3-74 


.V75 


3«^ 


3-90 


3-9S 


4.00 


6 


424 


4.50 


4.,6 


4.42 


4.4S 


4.35 


4.6. 


4-68 


4-74 


4-80 


7 


4-PH 


T-or 


S.o( 


,.it 


3-'. 


3-1" 


5-18 


V.4( 


3-(3 


3.6C 


b 


■j-b"; 


1-7^ 


!.». 


5.qc 


(■98 


6.07 


6.1, 


6.3 


6.32 


6.41 


( 


6.,t 


6.4s 


6.1, 


6.6^ 


67' 


6.8. 


6.92 


7.02 


7.1 1 


7-2< 




7.07 


7-17 


7.21, 


7.38 


7.4b 


7.31; 


7-69 


7.80 


7-9. 




Ci 


1-11 


7.8! 


B.oc 


8.1 1 


8.22 


8.34 


8-43 


8.31 


8.7c 


8-8 1 


[2 


a.4« 


B.6C 


».7' 


8.8, 


8.07 


9.1c 


9-22 


9.36 


9.4c 


9-61 


1^ 


9-'g 


»,! 


9.4" 


g-ii) 


0.71 




99c 


10.1. 




10.41 


'4 


9.H. 




lo.n 


10.3. 


10.47 




.o-,( 


.0.92 


...07 


11.21 


M 




10.7, 


io.i)i 


11.07 


11.22 


11.18 




11.70 
12.4b 


11.86 


12.0I 


16 


II ,1 


11.47 


ii.6.^ 


11.8c 


U.qf 


12 14 


12.30 


.2.65 


12.8. 


'7 


U-oJ 


U.ll 


12.17 


12.,1 


12.71 


i2.qc 


11.07 


.1.26 


■3-43 


.16. 




.1.72 


12.9t 


i,.io 


13.38 


13.46 


■3 6t 


.3.84 


14.0, 


1,-2. 


14,41 


If 


M4: 


13.6a 


■!-»5 


14.02 


14.21 


14.43 


1461 


14-8: 




.3.21 


lo 


[4.1, 


14.3. 


.4.* 


i4.7t 


14-96 


H.ib 


13.38 


15.60 


15-82 


16.02 


21 


,4.B4 


H.oi 


U.28 


13.49 


15.70 


13.9, 


16.14 


16.11 


16-61 


16.8. 


27 


M.! 


IS77 




16.2: 


16.43 


i6.6t 


16.91 


17..1 


17-40 


17.62 


Z: 




.6.4t 


10.7. 


i6.c)7 


17.2c 


17-43 


17.61 


'7-9 


18.19 


.8.41 


24 


ib9t 


17.2c 


'747 


17.71 


17-95 


18-21 


.8.4, 


■8.7, 


18.98 


19.2! 


2S 




17.^1^ 




.8.45 


18.7c 


18-9- 


1922 


19.5c 


,9.7- 


2O-02 


26 


.8.1^ 


18.64 


1S.92 


1*11 


19.44 


19-7 


19-99 


20.2E 


20.36 


20.81 


>7 


19.0^ 


•q-1 


iq.b^ 


•n-v 


20.1c 


20.40 


20.76 


2I.0t 


21.3. 


21.62 


21 


19.7c 


iO.D' 


20.38 


2o.6e 


20.9. 


21.23 


21.3 


21.8. 22.1. 


12.42 


29|io.5C 


10.7c 


21.1 


21.4c 


21.6c 


22.01 


22.3c 


22.62 22.93 


23.21 


^o|2>.2 


'•■S 


2I.«4 


22.1. 


22.44 


22.77l23.O7 


23.4023 7 


24.0: 



,o CYLINDERS IN GALLONS. | 




J 5 Inches Diameter. 1 


^ 




















er 

• 

1 


.0 


•I 


•2 

0.83 


•3 

0.84 


.4 .5 

085 0.86 


.6 


•7 


.8 


•9 


0.81 


0.82 


0.87 


0.89 


0.90 


0.91 


2 


1.62 


1.64 


1.66 


1.69 


»-7' »-73 


'•75 


1.78 


1.80 


X.82 




a-43 


2.46 


2.50 


2.5i 


2.56 2.6c 


2.63 


2.67 


2.70 


^•73 


4 


3.24 


3-29 


3-33 


3-38 


3-4'- 3 4^ 


3-51 


356 


3.60 


3-64 


5 
6 


4.06 


4.11 


4.17 


4 22 


4-a^ 4'13 
5.13 5.20 


4-39 


445 


4-5° 


4.56 


4.87 


4-95 


5.00 


5.07 


5.26 


5-34 


5.40 


5-47 


7 


5.68 


5-7^ 


5-83 


59' 


5.99 6.06 


6.14 


623 


6.30 6.38^ 


8 


6.49 


6.5^ 


667 


6.7^' 


6.84 


6.93 


7.02 


7.12 


7»20 


7.29 


9 


7-3C 


7-4^ 


7-5<^ 


7.6c 


7-7- 


7 80 


7.9c 


8.01 


8.10 


8.2c 


10 

II 


8.12 

8.93 


8.£: 

'9.05 


8.34 
9.17 


8.45 


8 56 


8.67 
9-S3 


8.7ft 
9.65 


8.90 

9-79 


9.01 


9.12 


9.29 


9.41 


Q.9I 


10.03 


13 


9-74 


987 


000 


10.14 


10.27 


10.4c 


'0-S3 


10.68 


10.81 


ib.94 


^3 


10.55 


10.6', 10.84 


10.98 


11.12 


11.27 


11.41 


11.57 


II. 71 


11.85 


14 


11.36 


T1.52 


11.67 


11.83 


11.98 


12 Ij 


12 29 


12.46 


12.61 


• 2.76 


M 


I2.X8 


12.34 


12.5^ 


12.67 


1284 


1 3.0c 
13-87 


»3-i7 
14.04 


13-35 


13.51 


13.68 
14.59 


• 6 


12.99 


13.16 


13-34 


^3-52 


1369 


14.24 


14.41 


'7 


• 3.8c 


'3-99 


1417 


4.36 


»4-5S 


'4-7.^ 


14.92 


'5 '5 


15-3' 


15.50 


18 


14.61 


14.81 


15.01 


15.21 


15.40 


15.60 


15.80 


1602 


l6.2J 


16.41 


«9 


15.42 


15-63 


15.84 


16.05 


l6.2<' 


16.47 


1668 


16.91 


17.1 


«7-32 


20 


16.24 


16.46 


16.68 


16.90 

^7-74 


17.12 
«7-97 


17-34 


17.56 
1843 


17.80 18.02 


1824 
19 15 


21 


17.05 


17.28 


17.51 


18.20 


18.69118.92 


22 


1786 


18.10 


18.34 


18.59 


18.83 


19.07 


•9-31 


19.58 


1982 


20.06 


^3 


18.67 


18.92 


19.1S 


19.4. 


19.68 


19.94 


20.19 


20.47 


20.72 


20.97 


H 


19.48 


19-75 


20.01 


20.28 


20.54 


20. So 


21-07 


21.3621.62 


21.88 


25 


^10.30 


20.57 


20.85 


21.12 


21.4c 
22.25 


21.67 
22.54 


21.95 
2282 


22.2522.52 
23.1423.42 


22.80 
23-71 


26 


2I.I 1 


21.39 


21 68 


21 97 


»7 


21.92 


22.22 


22.51 


22.8J 


23.11 


23-4^ 


23.70 


24-03i24 32 


24.62 


%^ 


22.73 


23.04 


23-35 


23.66 


23.96 


24.2: 


24.58 


24.92 2 5.2i 


,25-53 


2S 


23-54 


23.8624.18 
24.6925.02 


24.5c 


2482 


25.14 


25.46 


25.^81:26.12 


26.44 


2i 


U^-^6 


2S-.?5 


2^.68 


26.01 


26.^4 


26.70*27.05 


27.36 
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CYLINDERS IN GALLONS. n 


16 Inches Diameter. 


s 


.0 


.. 


.2 


■3 


■4 


■5 


£ 


■7 


.8 


■9 


~ 


"^.^ 


"5^ 


"0^94 


Tgs 


0.97 


1:58 


0.99 


1. 00 


Toi 


TS 


2 


1.84 


,.87 


,.89 


1.91 


.■94 


1.96 


1.99 


2.01 


2.03 


1.06 


3 


2.77 


!.8o 


2.84 


2.»7 


2.91 


2.94 


2.98 


3.02 


3.05 


3.09 


4 


3-69 


3'74 


3.78 


3-83 


3.S8 


3-93 


3.98 


4.02 


4.07 


4.1a 


J 


±^ 


_4.67 


±u 


±1S 


4.85 


_4.9i 


±n 


_5.o. 


±S2 


115 


6 


S-54 


5.61 


5.68 


S-15 


5.82 


5.89 


5.97 


6.04 


6.11 


6.11 


7 


6.46 


6.54 


6.62 


6.71 


6.79 


6.8S 


6.9C 


7.04 


7->3 


7.21 


8 


7-39 


7.48 


7.57 


7.67 


7.76 


7.8C 


7.96 


8.05 


8.15 


8.24 


9 


8.3, 


8.4, 


8.52 


8.63 


8.73 8.84 


8.9s 


9-05 


9-17 


9.27 


ic 


9.24 


9-3 S 


9.47 


^59 


9.71 9.83 


^95 


io.07 


10.19 


ifi! 


n 


10.16 


75.28 


10.41 


10.54 


10.68 10.81 


10.94 


11.07 


11.20 


11-34 


iz 


11.08 


[1. 22 


11.36 


11.5c 


11.65 i'-79 


...94 


12.08 


12.22 


12-37 


13 


12.01 


12.15 


12.31 


12.46 


12.62 12.77 


■2.93 


13.09 


15.24 


i3-4< 


M 


12.93 


13.09 


i3."S 


^3.42 


13.59 13.76 


13-93 


-4.09 


4.26 


14-43 


15 


13.86 


14.02 


r4.2C 


14.38 


14.5* 14.74 


14.92 


'iif 


15.21- 


•Ai^ 


16 


,4.7s 


,4.96 


15.15 


'5.34 


15.53 1J.72 


15.92 


6-11 


16.3c 


16.49 


17 


[5.70 


■ J.89 


16.09 


.6.30 


16.50 


16.71 


16.91 


.7.11 


17.3: 


17.5a 


iS 


16.63 


16-83 


17.04 


17.26 


17.47 


17.69 


17.91 


rS.i; 


,8-3, 


,8.5s 


19 


■7-55 


17.76 


'7.9& 


18.22 


18.44 


18.67 


,8.90 


19.13 


19.3' 


19.58 


Zl 


^4i 
19.4c 


'1-Ji 
19.63 


L8.9J 
19.88 


'±'1 
.0.13 


19.42 

20.?9 


19.66 


•±<E 


10.14 
;i.M 


20.3!- 
21.3s 


10.62 
21.6; 


20.64 


20.S9 


22 


10.32 


20.J7 


.0.83 


21.09 


21.36 


21.62 


11.89 


a. 15 


11.4 


12.68 


'3 


21,25 


21.5c 


21.78 


22.05 


12.33 


22.60 


22.88 


13.16 


13.43 


13-71 


24 


22.17 


12.44 


22.7: 


.3.01 


13.30 


'!-S9 


23.88 


24.16 


'445 


14.74 


*5 


23._io 


'Ml 


23.67 


'1-Sl 


!4-i7 


'4.57 


24.87 


15.17 


'5^7 


'S-21 


26 


24.02 


24.31 


24.6 


14.93 


25.24 


"J-S! 


25.87 


-6.18 


16.4s 


16.80 




24-94 


25.24 


25.56 


25.89 


26.11 


16.54 


16.86 


17.18 


27.51 


17.85 


28 


.;.8, 


26.. 8 


16.51 


26.85 


17.. 8 


17.52 


27.86 


18., 9 


28.53 


2S.86 


29 


26.79 


17.11 


27.46 


17.8 


28.15 


U.50 


28.85 


19.20 


"9-5! 


29.89 


^ 


J7.72 


2«.o; 


iM: 


^ 


'?'i 


19.49 


19-85 


10.21 


10.57 


liisa) 



^^ 



12 



CYLINDERS IN GAlj^LONS. 



17 Inches Diameter. 



.51 



I 

2 

3 
4 



6 
7 



^7 
18 



•o 



1.04 
2.o8 

3.12 

4-17 



25 

7.30 

81 8.34 

^3^ 



10 10.43 




16.68 

'7-73 
18.77 

19119.81 

20 2O.86 



.1 



1.05 

2.1 1 
3.161 3.20 



4*22 
5.27 



6.33 

7-38 

8.44 
9.49 

10^ 



11.60 
12.66 

13-71 

H.77 
15.82 



1.06 



2.13 



4.27 



6.40 

7-47 

8.54 
9.61 

10.68 



21 
22 

2 



323 
2425 

25 



21.90 

22. 

.98 

.03 
26.07 



942&3 



2627 

2829. 

29 30 

!?o 



.11 

28.16 

20 

.24 
^I.2Q 



16.88 

'7-93 
18.99 
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11.2S 


11-55 


7 


12.22 


1J.„ 


12.4s 


IS 56 


12.67 


12.7s 


12.9c 


M.oi 


ii.i; 


11-25 




M-Q7 


I4.ID 


14.2! 


.4.,6 


14.48 


.4.61 


'4.74 


i48f 


rs.oc 


H.i, 


f 


1^71 


,I.8( 


16.01 


16.1, 


16 29 


.6.4" 


16.58 


,6.74 




17-03 


10 


17-47 


17.6; 


17.7! 


17.99 


18.11 




18.41 


i».6c 


18.76 


18,9; 


lq.2. 


i^-M 


19^6 


'9 74 


1992 


20.09 


20.27 


20.46 


20.63 


20-82 


li 


to.qf 


ii.j; 


21. ?4 


21. S^ 


21.7: 


21.92 


22.11 


22.12 


22.5 


22-71 


M 


12.71 


2^-41 


25.12 


2,.,1 


21.« 


21-71 


2195 


24.18 


24.58 


24.6c 


■' 


24.4^ 


24.()H 


2490 


25.1 = 


2I.„ 


25-17 


25.80 


26-0; 




26.5c 


i| 


26.20 


J6.4' 


26,68 


26.92 


27.16 


27.4c 


27.65 


27.9c 


28.1, 


28.,1< 


16 


27.9^ 


28.20 


28.46 


28.72 


28.97 


29.21 


29.48 


29.76 


10.01 


30-2I 


17 


iq.br 


29.97 


.,o.i^ 


,o.!i 


1o,7t 


51.05 


11.1' 


11.62 


11.8? 


12-.I 




11.4, 


\'-U 


32.02 


12.11 


52.51 


t2.8« 


il-'I 


1,1.48 


11-7'! 


14.07 


" 


Cl-x 


■V<i4> 


i1.Sc 


14.K 


144= 






is-i. 


15.6. 


15.91 


lO 


U-q- 


iS.JO 


-.s.ss 


11.90 


,6.22 


.6.5. 


16.116 


17.20 


17.52 


17.W 


ii 


0.6f 


37.02 


57-5T 


17.69 


18.05 


18.16 


18-70 


59.06 


19.19 


W.?! 


22 


ia.4' 


,S.7S 


»l: 


19.49 


19. s^ 


40.11 


40.5- 


40.92 


M.2: 


41.65 


2: 


40,11 


+0.5, 


40.91 


41.28 


41.65 


42.0; 


42.58 


42.78 


,1.1, 




2^ 


4.1.92 


42.^1 


42.69 


41.08 


45.46 


45.84 


14-2 


44.64 


K.02 


4S-43 


J! 


41.67 


44.07 


H.47 


44.87 


4T.27 


45.67 


^6.07 


46.50 


16.90 


+7-32 


i6 


t'>-42 


t^*1 


46.25 


46.67 


47-08 


47.1'' 


47-91 


48.1' 


t8-77 


40.2, 


^7 


47.10 


47.10 


4S.0, 


48.46 


48.8^ 


49.52 


49-76 


50.22 


50.65 


51.11 




+(i.9i 


49.^6 


49.81 


50.26 


50.70 


51.15 


51.6c 


52.01 


52.52 


55-ot 


'y 


S0.66l5i.,2 


!■•!< 


52.05 


52.51 


52.98 


11.4. 


ii-g* 


54.40 


!4-8< 


!!o)qz.4il=;2.Bg 


f5.J7'Vi.Sj 


S4.3.i 


54.81 




55.80 




S6-7, 



i8 



CYLINDERS IN GALLONS- 



23 Inches Diameter* 






I 

2 

3 
4 
i 
6 

7 
10 

IX 

12 

»3 
'4 
»5 



16 
17 
18 

»9 

10 

21 

«3 
24 

26 

a? 

28 

29 



•o 



1.9c 

3.81 

5-72 
7-63 

9-54 
11.45 

15.27 
17.18 

1909 



20.99 
22.90 
24.81 
26.72 
28.63 



40 
41 

43 -9^ 
4581 

47-72 



49-63 
51-54 
53 

5536 

97.27 



455 



.1 



1.92 

385 

5.77 
7.70 

^63 

11.55 
J 3.48 
15.40 

17-33 
1 9.26 



21.18 

25.0; 
26.96 
2889 



•5430 



.81 
32.74 



30 

32.45 

34.36 34.66I34.97 

3^-27 
38.18 



3^-59 
38.52 



1O840 



9942 



44 

37 
4429 

46.22 

4815 



50.07 
52.00 

3-92 

55-85 
«?7.78 



•2 



1.94 
3.88 

5.82 

7-77 
9.7 J 



11.65 
13.6c 

1 554 
17.48 

'9-43 



2'-37 

23-31 
25.25 

27.20 

29.14 



31.08 
33-03 



36.91 
38.86 



40.80 
42.74 
44.68 
46.63 

48.57 



50.51 
52.46 
54.4054 

56.34 
«;f<.29 




21.92 

23-9^ 
25.90 

27.90 



29.64 29.8930.15 



41. 1641.49 



43.12 



45.0845.44 



47.04 
49.00 



50.96 

52.92 

.88 

56.84 



43-47 



47.42 
49.40 



5'-37 
53-35 
55-32 
57.30 



58.8059.28 



35-87 
^7.86 

39.86 



41.85 



45-83 

47-^3 
49.82 



51.81 

5381 
55.80 

57.79 
59 79 



.6 



2 01 
402 
6.03 
8.04 
10.05 



12.06 
14.07 
16.08 
18.09 
20.10 



22.11 
24.12 
26.13 
28.14 



32.16 

33-88|34.'7 



36.18 
38.19 
40.2c 



42.21 



43.844422 



46.23 
48.24 
50.25 



54-27 



2.02 

4.05 

6.08 

8.11 

10.14 



12.16 
14.19 
16.22 
18.25 
20.28 



22.30 

24-33 
26.36 

28.39 
30.42 



34-47 



38.53 
40.56 



52.2652.72 



562856.78 



58.29 
60.30 



54-75 



.8 



2.04 
4.09 
6.13 
8.18 
(0.22 



12.27 

i4-3« 
16.36 

18.40 

2 0.45 



22.49 

24.54 
26.58 

28.63 

30.67 



32.443272 



3476 



36:5636.81 



38.85 
4090 

42^94 
44 99 



42.5B 

44.61 

46.64t47.03 

48.67 49 
50.70 



51.12 



58.81 
60.84 



53>7 
5521 
57-26 

59-30 
61 



356 



2.o6 

4*12 

6.18 

8.24 

10.31 



«2.37 

'4-43 
16.49 

18.55 
2a62 



^2.68 

24-74 
26.80 

28.86 
3<^-93 



32.991 
35-05 

37-" 

39-17 
41.24 



0849 



43-30 

45-36 
47.42 

4^ 
5 '-55 



53-61 
55-67 

57-73 

59.79 
I. -86 



CYLINDERS 



CYLINt)ERS IN GALLONS. 19 


J4 Inches Diameter. 


3 


.0 


.1 


.2 


-3 


-4 


-S 


.6 


7 


.8 


-9 


"I 


^ 


Tog 


"i^ 


2-13 


2.14 


2.16 


"1778 


2.20 


"2^22 


2.23 


2 


4-5 


4.19 


4.22 


4-26 


4.29 


4-33 


4.36 


4.40 


4-4-1 


4.47 


3 


6.23 


6.za 


6.34 


6-39 


6.44 


6.50 


6-5i 


6.6c 


6.66 


6.7. 


4 


8.3. 


8.38 


8.4s 


8-52 


8.59 


8.66 


8.73 


8.80 


8 88 


8-95 


5 
6 


i£:3_9 
.2.47 


^0.48 
"•i7 


;as_7 
(2.68 


10.6 
12.78 


10.74 


L2i.3 


—■23 
13.10 


IT" 


11.10 
1332 


11.1. 


,2.89 


13.00 


13.4. 


7 


H-SS 


14.67 


14.79 


14.91 


15.0, 


ij.,6 


15.28 


15.41 


'5-54 


15.66 


8 


[6.63 


16.76 


1691 


17.04 


17.19 


17-33 


'7.47 


.7-61 


17.76 


17.90 


S 


[S.71 


IB.86 


19.02 


19.17 


19.34 


19.5c 


19.65 


19.81 


199 


Z0.14 


10 


20.79 


Z0.96 


21.14 


2I.3J 


21.49 


21.67 


iii!! 


22.02 


22.20 


22.38 


fj 


22.86 


»;.o; 


23.25 


23.44 


23.63 23.83 


J4.02 


24.22 


24.42 


24.67 


II 


24.94 


i;.!. 


25-36 


^5-57 


2578 


26.00 


26.20 


26.42 


26.64 


26.85 




2702 


!7.24 


27.48 


27.70 


27.93 


28.17 


28.39 


28.62 


28.86 


29.09 


•4 


19.10 


29.^4 


29.59 


29.83 


J0.08 


3"-33 


30-57 


30.82 


31.08 


31-33 


'5 


3'-'8 


ii.44 


31.71 


i'-96 


32-23 


3^-5^ 


3125 


33-03 


33.30 


33-57 


16 


33.26 


i3-53 


33-82 


34-09 


34-38 


34-67 


34-94 


lS-'3 


3!-S> 


35.80 


(7 


35-34 


iS-63 


35-93 


36-22 


i6-53 


36-83 


37-12 


37-43 


37-74 


J8.0J 
40.28 


la 


37-4^ 


)7.7a 


38-05 


38-35 


38.68 


39.00 


39-3' 


39-63 


3996 


■9 


39-5° 


J9.8S 


40.16 


40.48 


40.83 


41.17 


41.49 


,1.83 


,2.18 


42.52 


ao 


4^8 


(1.9! 


Ui2? 


42.62 


42.98 


43-34 


43-68 


44.04 


44-45 


44-76 


21 


1-3 -65 


t4.oi 


44-39 


44-75 


45.12 


4S-50 


45.86 


46.24 


46.62 


46-99 


21 


I-5-73 


t6..i 


46.5c 


,6-88 


47-27 


47-67 


18.04 


1S.44 


,8.84 


49.23 


23 


^7.8. 


48.2c 


48.6; 


K-ot 


f9-42 149-84 


>o.23 


50.64 


51.06 


51-47 


£4 


^989 


So.3e 


50-73 


31.14 


51-57 


52.00 


52.41 


52.84 


53,28 


53-7' 


^ 


LL2? 


U-iJ 


li!! 


5122 


13:72 


li-JJ 


34.60 


liSl 


ISiS 


55-95 


i6 


1+04 


H.49 


54,96 


53-4° 


I5-S7 


56.34 


56.78 


57.25 


57.72 


58- 18 


^7 


56- -3 


56.59 


5707 


37-53 


58.02 


58.50 


58.96 


59 4S 


59-94 


60-42 


z8 


58.2. 


58.68 


59.19 


59.66 


So. 17 


60.67 


ii.iS 


51.65 


62.16 


52.66 


19 


So.2y 


60.7& 


ii.30 


51-79 


52.32 


62.84 


5333 


63-85 


64.38 


54-9< 


i2 


ii22 


5J.8B 


55.42 


S3-93 


6447 


65.01 


tij.f. 


66.06 


66.60 


67J 





o CYLINDERS IN GALLONS. 




z; Inches Diameter. 


1 


; •» 


■■ 


-2 


■3 


•4 


■! 


.6 


.7 


.8 


.9 




Z.25 


l.2^ 


a.2<; 


z-ii 


z-U 


2.34 


2.56 


2.38 


2.40 


2.42 




' *■•;' 


4.(4 


4.5a 


4.6Z 


4-64 


4.69 




4.76 


4.KC 


4.84 




6.71. 




6.8: 


6-93 


6.q8 


7.04 


7.0c 


7.'S 


7.2c 


7.S6 




9.02 


Q.OC, 


,.16 


9.24 


qi 


q.,8 


9.41 


9.5- 


9.6, 






i,i..S 


I.S7 


i.4< 




..64 


11.75 


1.83 


11.92 


12.01 


12.1C 

i4W 




'^'3-53 


,.64 


3.7? 


\7;.U 


Vq? 


14.08 


4.19 


14.5c 


14.41 




7iJ.7y 


^.ql 


6.04 


16.17 


6.3f 


16.4! 


6.56 


16.68 


16.82 


16.94 




B 18.04 


».., 


8.33 


18.48 


8.6, 


18.77 


8.92 




19.22 


19.36 




9 ao.3c 


I0.,( 


20.62 


zo.yq 


2D.<,( 


21.12 


21.29 


21.45 


21.62 


21.78 




022,56 


22.74 


22.«2 


i-f.iz 


2,.2( 


^v47 




23.84 


240; 


24.21 


I 


1S4-S1 


25.01 


25.21 


i'i-41 


25.6. 


23.81 


26.02 


26.22 


26.43 


26.63 




' 27.07 


27.2s 


27-50 


27.72 


27.94 


28,6 


28.39 


28.60 


28.S1 


29.05 




2»,2 


2.J.5t 


2g.,i 


^o-o^ 


,o.2; 


jO.Si 




50.91 


51.2 


31.47 




!•■« 


51.8, 


52.08 


i^-^l 


52.60 


,2.85 


,3.12 


!3.37 


,,.6. 


13.»< 




(13.»- 


H.11 


54.38 


^4.65 


34.0- 


35.2c 


33.49 


13.7'' 


,6.0. 


30.31 




«,6.o. 


.6.,8 


,6.6, 


^6.q6 


,7.26 


n.33 


17.85 


,8.14 


58.44 


3S.7, 




73»-!! 


,8.65 


l8-,6 


.iq-«7 


19.39 


I9«< 


to. 2 2 


4052 


40.85 


41.15 






4o.<j! 


41.25 


41. ,H 


41.92 


42.25 


12.58 


42.91 


43.23 


43-37 




. 42.«( 


45.20 


43.34 


4V8t 


44.25 


44.39 


+4.95 


45.21 


43.63 


43.99 




04J.12 


45.48 


45.8, 


46.2c 


,6.58 


46.94 


17.3= 


,7.68 


48.06 


48.4. 




1 »7-37 


47.7 s 


48.1 


4S.5' 


48.90 


49.28 


49.68 


50.0c 


5046 


50.84 




aw"' 


50,02 


504 


Jo.tSz|;l.ii 


51.6. 


52.05 


52.4. 


52.86 


5 ,.26 




Ki.SB 


52.30 


Si-7 


^M = 


33.3* 


55.98 


54.41 


54.81 


33.26 


33-08 




^ S4-1' 


94- ■;7 


55.0t 


S^4' 


53.89 


56.,2 


56.78 


37.2 


37.I- 


58.10 




556.40 


56.85 


W.3 


?7-^7 


58.2. 


58.67 


59.1 


59.6c 


50.0 


60.32 




6,»,6? 


56.12 


sq.s 


60.06 


60.55 


61.02 


ii.J 


61.98 


32.4- 


52.94 




!7 6o.g 


61.39 


61.8 


f.j.17 


62.88 


6,.,6 


>,.88164.36 


64.S8 


15., 6 




28 53.16 


S3.67 


64., 


i4.6B 


65.21 


65.71 


66.2466.7s 


67.2t 


,7.7s 




!S 6^.4 


Jf.<)4 


J6.4 


^b99 




68.06 


18.6169.1! 




70.20 




1067.6. 


68.22 


68.7 


59.30169.87 


70.41 


70.98I71.5 


72.05 


72.63 



CYLINDERS IN GALLONS. at 


16 Inche» Diameter. 


y 
H 


.0 


■' 


-2 


•3 


■4 


■s 


.6 


■7 


.8 


■9 


1 


~2^+ 


"2.45 


2.47 


"^49 


7.7; 


775 


~Ti 


~m 


~m 


2-61 


z 


4.88 


4.91 


4.95 


4-99 


S-03 


5.07 


S-io 


S-'4 


S-.S 


5.2a 


3 


7-S2 


'1' 


7.43 


7-49 


7-J4 


,-60 


7.66 


7.71 


7-77 


7.83 


1 


976 


9.83 


991 


9.98 


10.06 
^.58 


.0.11 




10.29 




10.44 


i 
(1 




11.29 


'2.39 


12.48 


12.67 


11.77 


11^ 


1^96 


13.06 


'+•64 


"4.75 


14.86 


14.98 


13-09 


1J.21 


15-32 


'5-43 


■ 555 


■ S.67 


7 


17.08 


17.21 


■7-34 


17-47 


'Zf. 


'7-74 


17-87 


18.01 


iS.is 


1S.18 


« 


19.5s 


19.6; 


19,82 


'9-97 




20.2t 


10.43 


10.58 


20.74 


io.8g 




.,.96 


22.13 


22.3c 


21.47 


2°!^ 


12.81 


22.9* 


• 1.15 


'3-33 


13.50 


ro 


24.40 


24.59 


Ui» 


2jM7 


25.^ 


25-35 


'JlS; 


iiin 


'1-93 


16.1. 


II 


.6.84 


27.04 


27.25 


27.46 


27-67 


17.88 


28.09 


'.8.30 


28.52 


28.73 


'£ 


2g.z8 


29.30 


'9-73 


29.96 


30.19 


30.42 


30.64 


30.87 


31.11 


J'-34 


1, 


51.71 


31.96 


32.21 


32.46 


32.7c 


32-95 


33." 


33.44 


3.3-70 


33-95 


'4 


i4.i6 


34.+- 


34-69 


34.95 


3S-" 


3S-4t 


35-7' 


36.02 


363" 


36-515 


'5 


36.60 


36^ 


37-'7 


17.45 


17-74 


38^ 


Sli 


38.59 


38-89 


39.18 


16 


J904 


39-34 


19.64 


39-95 


40-25 


40.se 


40.8f. 


41.16 


41-48 


4179 


17 


41.48 


41.80 


42.12 


4*-44 


42-77 


43-oc 


43-41 


43.74 


44.08 


44-40 


18 


43 -9 2 


4426 


44.60 


44-94 


4528 


45.63 


45-97 


46.51 


46.67 


47.01 


'9 


46.36 


46.71 


47.08 


47-44 


47.8c 


48.16 


48.52 


48.88 


49-26 


49.61 


20 


4«.Sc 


49.18 


49-5' 


4994 


50.33 


;°-7c 


S^o^■ 


£1.4? 


51. 86 


52-14 


Zl 


51.24 


,-1.63 


i2.03 


52-43 


i^i 


55.23 


53-63 


54.03 


54.45 


54,«! 


tz 


53.«S 


)4.ofJ 


54-5' 


54-93 


55-35 


55-7; 


56. IS 


56.60 


57.04 


57-46 


ij 


S6..2 


S«-55 


56.99 


5743 


57.86 


58.30 


;»-74 


59- "7 


59.63 


60.07 


J4 


58.56 


S9.01 


59-47 


59-92 


60-38 


60,84 


61.29 


61.75 


61.23 


61.68 


z6 


6r.oo 


61^ 


lll9j 


6242 


62.9c 


65J7 


6 1-8; 


64.32 
66.89 


64.8. 
67.4 ■ 


65.3c 
67-91 


63.44 


6393 


64.42 


64.92 


65-41 


65.91 


66.4c 


^7 


6;.88 


66.39 


66.90 


67.41 


67-93 


58.44 


68.9s 


69-47 


70.01 


70.52 


2& 


68.3. 


^>3.8s 


69.38 


69.91 


70.44 


70.98 


71.51 


71-04 


72.60 


73-^3 


19 


70.76 


71.31 


71.86 


72.41 


72.96 


;3-si 


74-06 


74-61 


75-19 


75-74 


d 


73,=o 


73-77 


74-31 


-491 


7s-,8 


76,05 76,62 


iM 


77.79 
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27 Inchei Diameter. 


r 


.0 


■■ 


.2 


■•' 


■4 -5 


.6 


.7 


.8 


-9 


1 


"Si 


T6; 


IT- 


~S) 


2.71 2.73 


2.75 


"2T« 


T79 


2.81 


1 


i.26 


5.30 


5-34 


5.38 


5.42 


5-46 


S-50 S-54 


5!' 


562 


1 


7.89 


79! 


8.01 


8.07 


».i3 


8.19 


8.25 8.3' 


8.37 


8-43 


4 


10.5! 


10.60 


10,68 


10.76 


10.84 


10.92 


11.00 11.08 


11.16 


11.24 


J 


L3i5 


U±S 


LM.5 


1145 


13 55 


13.65 


i3;7_5'3:S5 


li95 


14.05 


6 


15-78 


15.90 


16.02 


16.., 


16.26 


16.38 


16.50 


16.62 


■6.74 


16.86 


y 


18.41 


.8.;s 


18.65 


.8.83 


18-97 


19.11 


19.25 


1939 


■9-53 


19.67 


8 


• 1.04 


21. 20 


21-3^' 


21.J2 


21 68 


2184 


22.00 


12.16 


.2.32 


22.48 


9 


■3-67 


•3.85 


24.03 


24.21 


H-39 


24-57 


24-75 


24.93 


25.11 


25.29 


10 


J6.3. 


!Si' 


^.7. 


16.90 


U-2S 


17.30 


27-50 


27.70 


27^ 


28 to 


II 


28.94 


29.16 


29.31 


■9T9 


29.81 


!o^3 


F-^ 


3047 


30.69 


30.91 


11 


31.17 


31.8, 


32.0; 


!2.28 


32.52 


32.76 


33-00 


33.24 


33-48 


33-72 


13 


34.2c 


54.46 


34.72 


34.97 


35-23 


35-49 


35-7! 


j6.oi 


36-27 


36-53 


14 


36.8, 


37.11 


37.39 


37.66 


37.94 


3822 


jS.;c 


38.78 


3906 


39-34 


•1 

16 


3il» 
42.09 


,9.76 
42.41 


40.06 
42.73 


4?J.5 


40.65 


40-95 


41-25 


4155 


41-85 


42.15 


13.04 


4336 


43.68 


44-00 


44 52 


44.64 


M.96 


'7 


44-72 


45.06 


45.4X 


45-73 


46.07 


46.4. 


46-75 


47.09 


17.43 


47-77 


It. 


47.3s 


47-7 i 


,8.0; 


48.42 


4878 


49.14 


49.50 


49.86 


50.22 


50.58 


't; 


49.98 


50.36 


50.74 


51.11 


S'-4S 


51-87 


52.25 


52.63 


53-01 


!3.39 


Jc 


S2.52 


53.0; 


55.42 


53.80 


54.2c 


54-60 


II:E? 


55.40 


55.80 


56.2^ 


21 


55.^1 


?yx; 


56.09 


56.49 


56.91 


57-33 


57-75 


58-17 


58.59 


59.01 


tl 


,■78! 


58.3: 


58 76 


59.18 


59.62 


5o.o6 


60.50 


60.94 


51.38 


61.82 


»3 


So.s, 


60.97 


61.43 


S1.87 


12-33 


62.79 


63.25 


6j.,, 


54.17 


64.63 


>4 


63.14 


63.62 


64.1c 


64.56 


65.04 


65.52 


66.00 


66.48 


66.96 


67.44 


5i 


517' 




6_6^; 


67-25 


51-21 


68.25 


68„ 


59£! 


69JS 


70.25 


If 


S8.4C 


s!:^- 


59.44 


6994 


70.46 


70.9s 


71.50 


72.02 


72-54 


7j.o6 


'7 


71-03 




72.11 


72.6; 


73-17 


73.71 


74.'5 


74-79 


75-33 


75.87 


.» 


,,.66 


74.22 


14.78 


75-32 


75.88 


76.44 


77.00 


77.56 


78.12 


78.68 


'9 


76.29 


76.S; 


77.45 


78-01 


78.59 


79.17 


79-75 


80.33 


80.91 


81.49 




-«.<„ 


79.C' 


^o.i3'ao.70 


8i.,o 


81. 90182. 5o'85.io 


83^ 


!,.,c 



CYUNDE^S 




A>» 



24 CYLINDERS IN GALLONS. 1 


2 •° 


.. 


-2 


-3 


•4 


-S 


.6 


-7 


.8 


•9 


1 3.0 


,.oi 




1-09 


1-12 


1.14 


1.16 


1..8 


1.20 


3-22 


i 6.0 


6.1 


6.., 


6.19 


6.24 


6-28 


6.1, 


6. ,6 


6,1 


6-45 


,s 9.1c 


9.1' 


9-21 


q-29 


Q.16 


q.42 


948 


9-55 


9.6. 


9-68 


^11.1. 


12.13 


I2.,l 


2-1^ 


.2.48 


12,6 


12.65 


12.,i 




"■V 


jij.i 


,!.28 


15- (5 


15-49 


.5.60 


11-75 
.8.8, 


15.8, 


15-02 






6.8., 


.8. ,4 


,8-46 


18-59 


18.72 


18.97 


19.10 


19.21 


19-11 


7»'-26 


!..1< 


21.54 


21.60 


2..«4 


21.98 


22.14 


.2.28 


22-4n 


2,-,i 


f H-3i 


■4-41 


24.62 


14-79 


24-ot 


25.11 


25-10 


25-47 


25.6. 




! !»-3> 


27-51 


27.70 


27.Sq 


2808 


28.26 


28.46 


28-65 


28.84 


29.01 


K 30.36 


30-57 


10.78 


10.99 


;i.20 


11. 41 


31-61 


,1.8, 


32-05 




"J3-39 


33-62 


33-85 


14.08 


14-12 


14-55 


34-79 


15-02 


15-25 


15-4' 


"i6.+| 


,6-68 


16-9^ 


17..8 


17-44 


17-69 


17-95 


18.20 


J8-46 


18.72 


'! J9-4' 


i9-7^ 


40.01 


10.28 


40. 5( 


40-81 


Lti.it 


41.1c 


41.66 


41.91 


M +2.50 


42.7c 


41-ct 


I1.-,t 


41-68 


41-97 


44-28 


44-57 


44-87 


15-17 


'! 45-54 


♦ 5-»5 


46.17 


16.48 


4680 


47-1. 


47-4' 


47.76 


48-07 


48.4c 


■< 4«.57 


,S.„ 


49.24 


49-S8 


49-92 


50-25 


50.60 


50.94 


51-23 


51.61 


ini-6' 


(I. ,6 


52-3252-6! 


51.04 


51-1C 


SI.77 


54-11 


54-41 


54-81 


11 S464 


55.02 


SS-40 SS-7! 


56.16 


56-51 


56.91 


57-11 


57-60 


58.of 


K S7.6H 


58.08 


58.4858-8! 


59-28 


59-6- 


60.0c 


»-45 


60.8c 


6,.,i 


i< 60.72 


I.,.., 


61. 5661.98 


62.41 


62.82 


63.26 
66.42 


61-68 


64.1c 


64,54 
67.71 


• 163.75 


S4..e 


64.6365.07 


65-52 


65.96 


66 S( 


67-1C 


'"'■w 


57.2, 


67.7168.17 


6S-64 


69.10 


0,58 


70.04 


70.51 


709! 


.. 59.8; 


70- , I 


70.71 71-27 


71.76 


72.24 


/2.7' 


71.21 


71-71 


74-21 


•t 7!.86 


73--,6 


73-8774-37 


74.88 


75-38 


75-1)1 


76.41 


76.92 


77-4- 


■1 75-90 


76,42 


-J.9; 

Mo-02 


7-47 


78.00 


78-52 


79-07 


79.6c 


80.12 




"f 78 93 


70-48 


0-57 


B1.12 


81.66 


12.21 


82.78 


81-11 


81.9c 


1; 81.57 


82-51 


83.108367 


»4.2. 


84. 80 


85.4c 


i5-96 


86. 51, 


87.12 




85-5? 




»7-l6 


87.94 




19-15 


8,.74 


90-3$ 


1! 88.o< 


88.65 


89.2689.87 


30.48 


91.08 


91.72 


92.31 


92.94 


91-58 


JO 01.08 


91-71 


92-3492.97 


J1.6C 


94.2394.89 


?5-J> 


96.15 





CYLINDERS 



CYLINDERS IN GALLONS. 35 | 
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93.76 


93-40 

96.09 


15:5° 
96.72 


93S7 


94jii 
97.91 


94.72 
98.51 


95.32 
99.13 


95.90 
99.73 


96.sc 
100.36 


97-'o 
100.98 


9767 
,oi.j8 


97.31 


99-7 !( 


100H4 


101.06 


101.68 


103.30 


102.95 


10357 


104.33 


104.86 


'05.48 


103.48 


104.1^ 


104.80 


105.44 


106.09 


106.76 


107.40 


108.0s 


108.75 


109.39 


«i7.i8 


107.88 


108.54 


109.21 


10988 


110.57 


111.24 


111.9J 


.11.63 


i"33< 


:,o.88 


111.60 


II 2.3c 


1129811,67 


'.'t-?P, 


115.08 


■ .,.80 


116.53 


Mj.,, 



aS CYLINDERS IN GALLONS. '\ 


j: Inches Diameter. 1 




.o 


■■ 


.2 


■1 


•4 


•S 


.6 


•7 


.8 


■9 


"i 


3<)3 


3-95 


3-97 


4.00 


4.01 


4-05 


~p7 


4-10 


4-1! 


Til 


a 


7.86 


7-9' 


7-9! 


8.00 


8.0s 


3.10 


8.1; 


8. ID 


814 


S." 


3 


ii.7( 


11.86 


11-93 


11.00 


11.08 


11.15 


12.11 


11.30 


12-37 


124 


4 


IS.,! 


15.81 


15.91 


■ 6.o> 


16. ic 


16.20 


.(i.30 


.6.4= 


,6.4V 


16.51 


5 


J±?5 


_i9-77 


19.B9 


2C.01 


20.13 


J0.2S 


10.37 


i£-5o 


20.61 


>o.f 


6 


J3yS 


'3-7 > 


23.87 


7401 


14.16 


'4-3= 


2445 


14.60 


14-74 


IP 


7 


»7-S' 


.7.6S 


27-85 


2S.02 


28.18 


'S.35 


28.5. 


18.70 


28.86 


23.0 


8 


3'-44 


3 --64 


3 '-83 


31.02 


Si-Ji 


3'-4o 


3..fc 


32.80 


3'-99 


33-1 


9 


3S-3! 


3S-S9 


35-8. 


36.-2 


jfi-M 


36.45 


36-67 


36.90 


37" 


3J-J 





Jii 


J9i> 


J9:79 


40.03 


40.17 


40.5 ■ 


40.75 


41.00 


41.24 


^■i 




43-'4 


4350 


4376 


44-03 


44.19 


44.56 


44-Si 


45 10 


45-36 


4S^ 


l2 


47 1! 


47.46 


47-74 


48.03 


483' 


4S-6. 


48.90 


49. 10 


49-48 


4S'I 


^3 


Si-it 


Si-4' 


51.72 


J103 


S2-3' 


S«-«6 


51-97 


53-30 


53-« 


S3-S 


•4 


5S'03 


55-37 


55-7' 


56.04 


S«-37 


56.7, 


5705 


57-50 


57-73 


S8.t 


u 


58.56 


593' 


J9-69 


6004 


60.40 


60.76 


61.11 


61 -5t 


61.86 




i6 


62.89 


6,.28 


63-67 


64^04 


64-43 


'6(.Si 


65:20 


65-io 


65.98 


66!^ 


■7 


66.83 


67-1 i 


6,.«s 


68.0s 


68.4, 


68.86 


69.27 


69.70 


7o.'0 


70.J 


18 


70-75 


71.19 


71.63 


72.05 


71-48 


72.91 


73-35 


73.80 


74.23 


74-« 


>9 


74.68 


75-14 


75.61 


76.05 


76.5. 


76.96 


77-41 


77.90 


78-35 


78.1 


o 


78.61 


79-'° 


79-59 


80.06 


80.54 


81.02 




81.00 


»4-48 


iis 


ti 


8S-5S 


83-05 


831-6 


S4.06 


84.56 


"85.07 


■aw? 


86710 


86.60 


87-1 


2 


86.,a 


87.01 


87-54 


88.06 


88.S9 


89.11 


89-65 


90.1c 


90.72 


91.3 


•3 


90.41 


90.96 


91.52 


91.06 


91.62 


9;-'7 


93-72 


9430 


94-85 


9!4 




94-34 


94.92 


95-50 


96.07 


96.64 


97-'i 


97.8c 


91.40 


9B.97 


99-! 


[6 


98^., 


^8Ji, 


99.48 


100.07 


100.67 


101.17 


01.87 


o'-5° 


103JC 


ISIX 


0Z.2C 




103.46 


104.07 


104.70 


105.31 


105.95 


06.60 


107-22 


107.S 


'7 


06.1, 


10678 


107-44 


108.08 


,08.72 


'09.37 




10.70 


111.34 


111.11 


(6 


110.06 


10.74 


111.42 


111.08 


112-75 


1ij.42114.10 


14.S0 


115-47 


ii&I, 


K 


'3 99 


114.69 


1 15.40 


116.08 


116.78 


117.47 118.17 


18.90119.59 


110.11 


k. 


"-?.i 


i,8.6i 


USJ2 


,20.05 


120.81 


121.53 I22.I( 


•3.001137. 


iiii 
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1 CYLINDERS IN GALLONS. 19 ' 


1 34. Inch™ Diameter. 


P 


■ I 


•z 


■3 


■4 


•5 


.6 


■7 


.8 


-9 


l> 4>7 


4.19 


4.11 


4.24 


4-2 7 


4.29 


4.^2 


4-34 


4 37 


4.3; 


a 8.3H 


8.^< 


8-4^ 


8-40 


8.,. 


s-^^ 


8,6^ 


8.6g 


8.7^ 


!..,< 


3 'M' 


12. 5< 


12-66 


12-74 


12. 81 


12.86 


.2.96 


13-0= 


13.11 


i5.ic 


^ i6.6g 




I6-8H 


I6.qt 


I7.D8 


17-11 


17-28 


'7-3^ 


«7-4« 


■7-51 


;S 20.86 


20.98 


21.11 


2I.Z 


2 1 .55 


21.48 


21.60 


21-73 


21.86 


21.,)» 


t 25-°3 


25.18 


29.^3 


2^-4 


2^62 


2S-77 


2^.92 


26.07 


26.2, 


s6.,S 


29-2' 


^9-37 


39-55 


29.72 


29.0t 


30.07 


50.2^ 


10.4: 


3Q.60 


30.7; 


33-3E 


1VS7 


31-77 


3 3-97 


34-'6 


34- 3 1 


34 St- 


14-7t 


W-')7 


3S.>7 


i S7S5 
1 ♦»-73 


37-77 


37-95 


38.22 


3S-+' 


38.66 


38.^8 


39-11 


39-J1 


39.57 


41.97 


42.22 


42'47 


42-71 


42.96 


43.71 


4346 


+ 1-72 


43.9; 


X 45.90 


46. If 


46.44 


46.71 


46.qt 


47-»5 


47-53 


47.80 


48.o( 


,8.,6 


3 50.07 


^O-V 


^0.66 


?0,<)b 


i;i.2'; 


?i-9? 


?i-8^ 


^2.15 


^2^t 


52.76 


[3 s4-'4 


H-^t 


(4-88 


^5.21 


^5-f2 


55.«4 


56.17 


■;6.49 


56.8^ 


57.1s 


1^ "58.42 


■;B-75 


59.10 


59-45 


59-7C 


bo. 14 


60.41; 


60.84 




61.S5 


[5 62.59 


62.9; 


t.3-33 


63-70 


t+.of 


64-44 


64- «i 


65.19 


65.58 


6595 


1. 66.76 


67- K 


67-SS 


6795 


68^1 


68.7, 


69.13 


69.53 


69.95 


70-35 


'r 709^ 


71-1. 


71-77 


72.19 


72.6c 


7303 


7345 


7^M 


74..» 


74-74 


11 75.1 r 


7-;-^' 


7S-9S 


76.44 


76.H7 


77-32 


77-77 


yS.zx 




79.14 


rt 79.2f 


79 '74 


80.21 


80.69 


8..H 




82.05 


m.c,: 




»i.54 


.c 83.46 


«,.94 


84.44 


84.94 


85.4^ 


S5-9' 
go. 21 


86 42 


86.92 
91.26 


»T.« 


87.94 
92.33 


z. 87-63 


88.n 


88.66 


89.18 


89.6<; 


90.74 


9. .81 


Z2 gl.80 


9^-33 


92.88 


9M3 


9^q(> 


94- li 


95.06 


95.61 




96.73 


^3 9S-97 


9[>.<r; 


97-10 


97- 6H 


98.2s 




99-3 « 


99-95 


100.55 


101.13 


a^ 100.15 


100.72 


,OL.3^ 


101.9; 


102.5L 


10s. 10 


103.70 


104.30 


104,92 


105.51 


ly 1 04.32 


109.12 


■P?-55 
10977 


106.17 


106.77 


107.40 


108.02 


ioS-65 


IOq.gc 


109.9. 


z6 1 08. +9 


110.4a 


III 04 


1,1.69 


112-34 


1I3 9S 


■ ,,.67 


114.32 


1711367 


"3-3" 


n^.gq 


.14-66 


ii^V 


>.5.gc 


ri6.66 


I '7-3' 


.18.04 


11871 


!8ii6.8^ 


117.51 




il8.qi 


11958 


lZD.2f 


120.98 




122.41 




IS i2"o. 


12171 


121.41 


I2M6 


123-81 


i24.<;M 


125.30 


IZ5.D2 




127.51 


jc.zf.igi^S?' 




1^141 


128.13 




120^_ 


I30.3S 




MI.91 
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30 CYLINDERS IN GALLONS. 


35 I«cl.n Diameter. 


I 


.o 


.t 


.2 


■3 


.4 


-S 


.6 


-7 


-8 


■! 


I 


+.42 


4.44 


4-47 


4-4t 


4-52 4-54 


4 57 


4-60 


4.6. 


+ 


z 


S.Si 


8.H0 


8-94 


■8.95 


9.04 9-os 


9.15 


9-2e 


9.25 


9' 


^ 


I,.!6 


11 n 


.3.41 


11 -4c 


13.5; 1J.64 


11-71 


1,-8. 


■1.87 


'J. 


' 


17.61 


17-78 


l,.»0 


17-95 


18.05 18.15 


iS,,o 


.8.40 


,8.,o 




^ 


22.11 


22.21 


21.1( 


22.49 


22.62 


21-74 


22.87 


21.0: 


IJ-': 


»?■ 


( 


26.53 


26.6S 


16.8 i 


26.98 


27.14 


1,-19 


27.4s 


27.60 


17-7! 


27. 


■? 


30.95 


31.12 


11-11 


11-48 


,1.66 


11.84 


,2.02 


32.20 


11-18 


3'- 




3!.S7 


1S.!7 


1(.7S 


15.Q8 




16-19 


,6.60 




37.0c 


J7- 


* 


10.75 


40.02 


40.25 


40.48 


40-71 


40.94 


41. .7 


4.. 40 


4..6.! 


4'' 


IC 


44.21 


44-47 


44-7' 


44-oS 


45.2. 


4^49 


45-75 


46,01 






II 


4«.64 


48.9. 


49.20 


4947 


49.76 


50.03 


50-32 


50.6. 


50.B8 


Ji- 


la 


53.06 


!1.1t 


53.67 


53-9; 


54-18 


54.5s 


54.90 


55-2. 


55-51 


s 


'■ 


57.4! 


57.8, 


5».i< 


58-+: 


58.8. 


59.11 


59-47 


59-8. 


60.., 


H 


61.90 


62.25 


62.6! 


62.97 


61-11 


6,.6f 


64-05 


64.4. 


64.76 


•5 
16 


66.,, 


66.70 


6,.o, 


67-47 


67.8f 


68.21 


68.62 


69.0. 


69.,. 
74.0. 


^ 


70.7 ! 


71.15 


7.. 56 


71.96 


72.JB 71.76 


71.20 


73.6. 


74N 


'7 


75.17 


7(-It 


76,04 


76-46 


76.9" 77-33 


77-77 


78.2. 


78,64 


JW 


1) 


70.50 


80.04 


80.51 


80.96 


8.-41 




81-15 


82.8. 


8,.1( 


% 


IC 


8,.o, 


S4.4<; 


84.98 


85-46 


85.95 


86.4. 


86.92 


87.41 


87,8. 


iK 


20 


88.44 


88.94 


89.46 


8996 


90.48 


90.96 


91-50 


92.02 


92.52 


9S 


92.86 


9;-iS 


93-9,; 


<H.4( 


95.00 


9M2 


96.07 


96.62 


,7.1, 


*? 


2.Z 


97.28 


97,8i 


98.4c 


98.95 


99-52 


100.07 


100.65 


101.12 


101-77 




'! 


10. .7c 


102. 2( 


.02.87 


.05.45 


104.05 


104.62 


105.22 


105.82 


10631 




a- 


106.12 


106.71 


.07.35 


107.95 


103.57 


109.17 


.09.80 


..0.42 


111.02 


til. 


M 


110.55 


111.17 
.15.62 




11245 


11, ..0 


.11.72 


1.4-37 


..5.01 


115.65 




z6 


114.97 


.1S.2, 


1.6.94 


.17.62 




1.8.95 


119.62 


120.27 


1 10 


»? 


••l-K 


1 10.06 


.20.77 


.2. .44 


.22.14 


.22.82 


.13.52 


124.22 


124.90 


"«i 




12,.«1 


124-5. 


125.24 


125.94 


126.67 


1^7.37 






129.52 


H' 


2<J 






129.71 


130.44 


131-15 


.11.91 


.32.67 


.11.41 


1 14-1 ' 


IV 


3° 




"S-ti 


i;4-is 


134-64 


,3,-72 


.iO-W 


137-2; 


■ j8.o. 


,38.7b 


\ii 



CYLINDERS IN GALLONS. 31 


35 Inches Diameter. 


.0 


.1 


.2 


■3 


■4 


•s 


.6 


-7 


.8 


•9 


4.07 


4.70 


4-71 


4-75 


4.78 


4.80 


4.8, 


4.S6 


4.88 


49' 


* 9-35 


9.40 


9.46 


95' 


9.56 


,.61 


9.67 


9.72 


9.77 


9-8- 


1403 


14.11 


14.15 


I4.2tJ 


14.3. 


14.42 


14.50 


14.58 




14.71 


.8.71 




.8.4, 


1902 


'9.1' 


19.2; 


1*31 


19.44 


19.55 


,9,66 


>!■!'. 


23.52 


23.65 


23.78 


239' 


24.01 




2431 
29.17 


24.44 


24- 57 


z8.o6 


28.22 


28.,8 


2S.53 


28.69 


2S.85 


29,01 


29.32 


29,4s 


J2-74 


32.92 


3,.ii 


33-29 


,,.48 


,,.66 


31.»5 


3^oi 


34.21 


34.40 


i7-t' 


37.91 


,784 


38.04 


3826 


,8.47 


38.68 


,8.89 


39.10 


39-32 


42.10 


+2.33 


42.57 


42,80 


43-oJ 


43-2f 


43-5! 


43-75 


43-95 


4423 


467a 


47.04 


47.30 


47.56 


478, 


48,0c 


4k, ,6 


48-62 


4S.88 
"53.76 


49.15 


5 '.45 


Ji 74 


52.03 


5>.3i 


52.61 


52,89 


53-19 


s3-^» 


54-06 


S6.13 


56.44 


56.76 


57.07 


57.31 


57-70 


58-05 


58. ,4 




58.9! 


(HJ.B. 


6..15 


61.49 


61.82 


61.17 


62,51 


62.86 


63.20 


-63-54 


63.85 


6J.49 


65.85 


66.22 


66.5S 


66.96 


67,32 


67.70 


6b.o6 


68.41 


68.81 


70.17 


70.5^ 


70.95 


7I.3J 


71.7, 


J2.,3 

76.94 


72.54 


72-9i 
77-79 


73-32 
78.20 


73- 7> 


74.84 


75.26 


75.68 


76.09 


76.52 


77-37 


7S.64 


79-S* 


79.9'- 


S0.4. 


80.85 


81.,, 


81.71 


82,21 


82. 6j 


8,.o, 


.83-55 


84.20 


«4.6J 


85.14 


85.60 


86.09 


86,56 


8704 


B7.51 


8,.9t 


884; 


88.88 


89.17 


89.8; 


90. 3f 


90.81 


9..,' 


91.88 


92-37 


92.87 


93.3i 


93-J6 


94-08 


94.6c 


95.12 


95.66 


96., 8 


96^72 
101.55 


-;7-24 


97-76 


98-31 


V8.21 


,8.78 


n.,: 


9987 


100.44 


I'OO.gS 


1 02. 1 


.0..64 


103,21 


i02.9T 


,o,.48 


104. oe 


104.6; 


105.22 


1=5.71 


106.39 




107.5, 


108,, 


J I07.W 


103.19 


108.71: 


109 38 






111.22 




112.42 


113,04 


II2.2; 




11,.,! 


114.1. 


114.71 


■ 15-41 






117,1 


,17.96 


i6.,s 


i.7.5e 


1.8.25 


118.90 


11957 


120.22 120,90 


121.55 


122.20 


122.87 


12, .62 


122,0 


■ 22.98 


123.65 


124.35 


i2i.O3jl2S.73 


,2641 


1.7,0s 


127-79 


7126.30 


127.0C 


127.71 


,28.41 


129.14 


i29.»4]i;o-57 


131.27 




32.7c 


8(30.98 


131.71 


M».« 


I,,., 6 


lil.92 


i34-6sli3I-40 


136.13 


1,6 86 


H7-62 


S,,,i.6t 


1,6.41 


117.17 


137.92 


.,8.70 


139-46:140.24 


140,99 


14175 


142-53 


0)140.3^ 


141.12 


141.90 


142.6814, 49'i4427!i45.o8 


,45,81. 


,^6-64147,45 



3j CYLINDERS IN GALLONS. 


57 Liches Diameter. 


2 


.0 


•■ 


.1 


■3 


.4 


■S 


.6 


-7 


.8 


•9 


4-94 


4.96 


4.9'. 


5.C2 


(.04 


5-07 


5. It 


5-. 3 


5-. 5 


3.1 


2 


9- fig 


9.91 


9.1)0 


lo.o^ 


10.09 


'0, l( 


10.2c 


.o.2t 


lO.,. 


10.3 


^ 


.«.«J 


14.90 


■4-.,fc 


.(,06 


15.14 


15.2: 


13 ;o 


'(.3. 


15.47 


13-5 




.■).7t 


ig.Hy 


'9 9t 


:o.o8 


20.19 


20.30 


2041 


20.52 


20.63 


20-7 


5 
6 


H-,71 
2q.6; 


!4.8^ 


24.9: 


25^M 


25-24 
30-29 


2_5,3f 
304s 


23ji 
30.61 


.3078 


25.75 


23-3 


.,.80 


29-97 


30.94 


31-1 




WTt 


;4-77 


34-96 


35-"5 


3i-,34 


33.!,' 


3372 


359' 


,6.,o 


,6-2 


8 


H-!1 


TO 74 


39 9- 


40-17 


40-39 




40,82 


41.0^ 


4.-26 


41-3 




+4-+7 


447' 


44.9- 


45- '5 


43-44 




45.92 




46.42 


46.61 


ID 


49.4a 


49 68 


49-qS 


S0.22 


50.49 


30.76 


51.0; 


31.3' 


31.58 


(1.1 


II 


'54-36 


5464 


S4-94 


3t.24 


(3.33 


53.83 


56,3 


56.44 


56.71 


37.0 


It 


(q.1o 


(9.61 


39-<M 


60.26 


60.58 


6O.91 


01.23 


61. 5- 


61.81 


62.2 


M 


64.14 


94. « 


64-9- 


65.28 




65.98 


60.31 




67.03 


6M 


u 


»»,( 


69.55 


69-9-. 


70-30 




71.06 


71 4- 


7.-8, 


72.21 


7«.. 




74.'3 


74.5a 


74.92 


80-33 


73.7.' 


81-2 


76.34 


76.96 


77-3' 


77.' 


79.07 


79.4! 


79.92 


80.78 


81,64 


82,09 


82.(2 


82'.i) 


IT 


84.0 1 


84-45 


»4.9' 


83-37 


8(.B. 


86.2. 


86.75 




87.6i 


88-1 


IJ 


SS.tn 


»9.4" 


89.91 


90-31 




91.36 


9i,8( 


9'-15 


92.84 


91"' 




91.89 


94.39 


94.90 


,5.4' 


95.93 


9S.4. 


96.93 


97-48 


98-00 


9H.5 


ac 


pa.»4 


99-3f 


09.90 


100.4. 


'00g& 


101.52 


102.06 


.02.62 


103.16 


103*7 


11 


fo,.78 


104.3; 


ro4-8Q 


10546 


106.02 


io6.,q 


107.16 


i°7.75 


108.31 


108.S 




108.7a 


:09.J5 


,09.8, 


.io.,8 


111.07 


1 11.6' 


112.26 


112.88 


113.47 


1.410 


1, 


i.,,66 


..4.J6 


114 88 


..(.30 


H6.J2 


M6.7. 


1.7,6 




1.S6, 


'■<!•" 


»4 


I18-6C 


"'>■'■■ 




'20.(2 


121.17 




122.47 


123.., 


123-7! 




Ic 


I'J.iS 


12420 


■ .4-87 


'25.(i 


126.22 


126.90 


.27.3- 


128.37 


.28.93 


if 


tiB.49 


,.,.,6 


12987 


1.30. ST 


131.27 


131.9- 


H2.6, 


133.40 


154.10 


134-8 




', 13.45 


',34.1' 


',486 


'3(-33 


136.32 


137.05 


137-78 


138.53 


.39.26 


i;»3 


>H 


ii».i; 


'39.'o 


'39-86 


140.01 


141.37 


1+2.12 


.42.88 


143.06 


144.42 


145,1 


K 


i43-,1i 


144.07 


.448; 


14(.6' 


146.42 


147.20 


.47.9k 


148.7. 


.49.58 


130.' 


nc 


■»■? 


Li9.o. 


I49.a;i,^o-fi6 


151.47 132.2RI'53.0" 


.53.9ll'54.7. 





CYLINDERS IN GALLONS. 33 


38 Inches' Diameter. 




.. 


•■ 


.2 


-3 


.4 


■S 


.6 


-7 


.8 


■9 


J.!. 


r5-4 


5.26 


S.29 


5.31 


5-35 


5-3. 


5.40 


5-43 


5.46 


10.+I 


10.48 


io.;j 


10.59 


10.64 


10:70 


10.75 


10.8, 


10.86 


10.91 


3 


IS.63 


15.71 


IJ.80 


15.88 


.5.96 


'6.05 


,6.,.^ 


16.21 


16.30 


.6-38 


•4 


ao.84 


10.96 


21.06 


21.18 


21. 2c 


21.40 


21.5, 


21.61 


21.73 


21.84 


i 


Iferf 


^.lO 


16.33 


26.47 


26.61 

31.93 


1&7S 
32., 


16.89 
32.26 


27.03 


17.17 


'7-31 


6 


3'-a7 


31.44 


31.60 


31.77 


31.4s 


31.60 


4277 


7 


36.48 


36.68 


36.86 


37.06 


37-16 


37.45 


37-64 


37.84 


3S.C3 


3S-13 


D 


41.69 


41.91 


42.13 


41.36 


42.58 


41.80 


43.01 


43.14 


43-47 


40.69 


9 


46.90 


47.16 


47.40 


47.65 


47.90 


48.15 


48.4c 


48.6; 


4R.90 


49.15 


W 


J1.12 


il.40 


_lij67 


51-95 


Si-a^ 


_53->i 


53-78 


S4.06 


54.34 


54.61 


u 


S).33 


57.64 


57.93 


58 14 


S«.S5 


58.86 


59-15 


59.46 


59.77 


60.08 


tx 


6i.;4 


62,88 


63.2c 


63.54 


63.8; 


64.21 


6455 


64.87 


65.10 


65.54 


•3 


67.75 


68.12 


68.47 


6883 


69.(5 


69.56 


699, 


70.17 


70.64 


71.0C 


•* 


72.96 


73.36 


73-73 


74.13 


74.51 


74-9' 


75-a9 


75.68 


76.07 


76.46 


15 


78.18 


78.60 


79.00 


7942 


79.84 


80.26 


80.67 


81.09 


81.5. 


81.93 


t« 


83.39 


83.8, 


84.17 


84.72 


85.16 


856, 


86.04 


86.49 


86.94 


87.39 


17 


S3.60 


89.08 


89-S3 


90.01 


90.49 


90.96 


9'.4i 


9, .90 


92.37 


92.85 


IS 


93.8. 


94.31 


9480 


95.31 


95-81 


96.31 


96-80 


97.30 


97.8, 


98.31 


"9 


99.01 


9956 


100.07 


100.6c 




10, .66 


,01., 8 


102.71 


103.24 


103.77 




104.24 
109.4s 


^4^ 
1 10.04 


105.34 


.0S.9C 


!o6:i6 
,.1.76 


,07.01 


,07.56 


u)8.,i 
"3.51 


,08.68 
114.1, 


,09.14 


i.oTZ 


111.19 


,11.37 


,11.93 


114.7c 


la 


114.66 


.i;,i8 


115. 87 


,16.4, 


117.10 


',772 


.18.3, 


,.8.93 


119.54 


130.16 


s 


119.87 


110.51 


121.14 


.21.78 


112.41 


'23-07 


113.6,, 


'24-33 


124.9b 


125.62 


125.08 


115.76 


12640 


127.08 


.17.75 


,18-4. 


119.07 


'19.74 


,30.41 


131.08 


1J0.30 


13^.05 


'.iI-67 


'31.37 


'3.!.°7 


,33-77 


'34-45 


'35.'5 


ifSSs 


136.55 


16 


■35-Si 


136.24 


136.94 


.37.67 


,38.35 


,39-11 


139-81 


140.55 


141.28 


141.01 


a? 


140.72 


141. 48 


141.2.. 


,41.9s 


'43.71 


144.47 


'45-20 


,45.96 


14^.7, 


'47.47 


aS 


'45-93 


■46.71 


147-47 


148.26 


,49.04 


149.S1 


15058 


,5,-36 


,52.15 


152.93 


»9 


■Si.l4:i5i.9« 


152.74 


'53-55 


,54.36 


,55.17 


,55.96 


'56.77 


157.58 


158.39 


!£ 


156.36157.10 


.58.0 


158.85 


159.69 


,60.53 


161.34 


i6i-,8 


,63.02 


163.86 
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39 Inches Diameter. 


1 


.0 


.1 


.2 


■3 


■f 


•S 


.6 


.7 


.8 


1 
•9 


1 


^49 


S-S' 


5-54 


5.57 


5.60 


563 


5.66 


5.68 


5.7 


H 




lo.qh 


H.O: 


II -Of 


11.1 






.1.32 


11.37 


11-4: 


iH 


3 


.6.47 


.6.,, 


16.64 


16. ,2 


16.8. 


16.89 


16.98 


17.06 


17.15 


171 


4 


2I.9( 


22.07 


22.11 




2241 


22.51 


22.6. 


22.75 


22.8- 


2I.( 


J 
6 


2 7-45 


33.11 


2 7.7i 


27.87 


28.02 

,5-6! 


28.16 


28.30 


2B.44 
.34-13 


.8.59 


2I.J 


3=-»( 


3128 




33.79 


33.96 


34-3= 




,«.4. 


38-61 


38.82 




39-22 


3942 


J9.l,2 


39-81 


40.02 


40.. 




43-9^ 


44- IS 


44.37 


44.60 


44-8,! 


45.05 


45.28 


45.51 


45-7' 


4M 


t. 


♦9.4, 


49.67 


49.92 




10-4^ 


50.6; 


50.92 


51.2c 


51-46 


(1-: 


K 


H-Qi 


tM? 


55.47 


55.75 


56.02 


56.32 


56*. 


56.8, 


57-18 


I7-, 


II 


60.40 


60.70 


610, 


61.32 


61.64 


61.95 


61.27 


62.57 


62-89 


*,. 


■ z 


6,.S<) 


66.22 


66.(6 


66.90 


67.24 


67.58 


67.93 


68.26 


68-61 


Ol 


'1 


7,.,* 


71.74 


72.11 




72.8. 


73-21 


73.5^ 


73 95 


74 3' 


74-1 


M 


76.B7 


77.26 


7765 


78.05 


78.45 


78.84 


79.25 


79-64 


80-05 


."< 


'5 


»7-8! 


82.7s 


Bi.20 


83.62 


84.06 


84.48 


84.9. 


85-33 


377 
91-48 




88.50 


SS.75 


8920 


39.66 


90.11 


90.57 


9. .01 


17 


■Jm 


93.82 


94.29 


94.77 


95.2f 


95.7^ 


96.25 


96.7. 


97-ai 


It: 


W.b: 


99 34 


99.84 


100.35 


:oo.87 


101.37 


,o..8< 


102.40 


102 91 


»f 


■9 


04,j 


104.81; 


105.39 


105.92 


106.47 


107.0c 


.07.55 


.08.05 


108-65 


o»i 




09.82 


1 ,o..,8 


110.94 


117.07 


112.0S 

117.3 


1.2.6. 


..3-22 


113.7b 


M4j_6 

120-07 




■ t-.v 


ii!.S9 


.,64s 


i.a.27 


..8.88 


119.46 


12 




121.41 


122.03 


122.65 


123.28 


125.90 


.24-55 


125.15 


125-7. 




'^ 


16.25 


126.9; 


127-58 


12822 


128.80 


129-55 


.30-20 


1 30.S4 


13. -SI 


■!• 


a. 


31-71 


132-45 




133.80 


i34-4< 


135-16 


.35.86 


136.53 


137-2, 


m 


zi 


42.76 


£37-97 
14349 


•J'JLI 


139.37 


140.1C 

145.71 


140.80 


.41-52 


142.22 


142.9 


'« 




.46-43 


.47-18 


147.91 


.48-6< 


m 


»7 


4k.2( 


14901 


149.76 


150-52 


151.3= 


.52-06 


.52-81 


.53-60 


154-38 


■I! 




!1.7< 


H4-51 


155-31 


,56-10 


156.91 


157-6Q 


.(8-50 


159.25 


,6o.ic 




ZQ 


W.21 


160-05 


160.86 


161-67 


162.5. 


.63-3: 


64.16 


164.98 


,65.82 




}" 


64.7, 


165.5: 


,66-4. 


.67.15 


.68.. 2 


i6H-9( 


6?.»,3 


170.67 


171.54 


,71 
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CYLINDERS IN GALLONS. 3; 


40 Inches Diameter. 


i 
.0 


■■ 


.1 


■3 


■4 


•5 


.6 


•7 


.8 


■9 


~5^ 


5.80 


"5^ 


TsS 


5.89 


5.92 


5-95 


5.98 


6.00 


-6:^3 


...SJ 


11.61 


11.66 


11.72 


11.78 


1..84 


11.90 


11.90 


.2 01 


.207 


17.32 


17.41 


17.50 


.7.58 


17.67 


17-76 


17.85 


'7.94 


.8.02 


18.11 


23.10 


23.22 


23.33 


23.45 


23 56 


23.6S 


23.80 


23.92 


24.03 


24.15 


28.88 


29.02 
34.83 


29.17 


29.3, 
35.I7 


29.46 
35.35 


3552 


29.75 
35-70 


29.90 


30.04 
36.05 


30.19 


34.«S 


35.00 


3588 


36.23 


40.43 


40.6 j 


40.8, 


41.04 


41.24 




41.6s 


4'.86 


42.06 


42.27 


46.20 


46.44 


46.67 


46.90 


47. '3 


47.36 


47.60 


47.84 


48.07 


483. 


51.98 


;2.24 


52.50 


52.76 


53 02 


S3.2« 


33.55 


53.82 


54.08 


54-35 


S7-76 
63 S3 


58.05 

6^.85 


58.34 


58.63 


58.92 
6,.8. 


59.21 
65.13 


59-50 
65-45 


59.80 
65-78 


6o.og 
665"9 


60.39 
66.4. 


64,17 


64.49 


«».3> 


69.66 


70.00 


703s 


70.70 


71.05 


7.-40 


7..7<i 


72.10 


72.46 


75.08 


75.46 


75.84 


762. 


76.59 


76-97 


77.35 


77-74 




78.50 


80.86 


8..,, 


81.67 


82 oS 


82.48 


81.89 


83.30 


83-72 


84!.] 


8454 


86.64 


87.07 


87.15 


87.94 


88.38 


88.81 


89.25 


S9-70 


_90j_3 


90.58 


92.41 


92.88 


93.34 


93.83 


94-27 


94-73 


95.20 


95.68 


96.14 


96.62 


9B.19 


98.68 


99.17 


99.67 


100.16 


100.65 


101.15 


101.66 


.02.15 


I02.66 


103.96 


104.49 


105.01 


'05 S3 


106.05 


106.5; 


'07.10 


107.64 


108.16 


.08.70 


109.7.J 


1 10.29 


110.84 


111.39 


111.94 


112.49 


113.05 


.13.62 


.'4-'7 


.14.74 


115.52 


ii6.:o 


1 16.68 


"7.26 


117.S4 


"8-4' 


119.00 


..9.60 


'20.18 


.20.78 


121.79 


121.90 


122.51 


123.12 


'23-73 


124.34 


'24.9s 


125.58 


126.. 8 


.26.8, 


12707 


127.71 


28.34 


128.98 


129.6. 


130.26 


'30.90 


.3.-56 


131.19 


.32.85 


132.84 


■33.51 


134.. 8 


134.84 


■35.5' 


,36.11^ 


,36.8s 


'37-54 


138.20 


138.8, 


138.62 


13942 


140.01 


140.71 


14. .40 


142.10 


142.80 


.45.52 


144.21 


'44.93 


144.+0 


'45-12 


145.85 


'46.57 


'47-30 


.48£. 


L4i7s 


149.50 


.50.2. 


150.97 


150.17 


151.03 


151.68 


'52.43 


153.19 


'Sj.94 


'54.70 


.55-48 


.56.23 


'57.01 


1SS.9! 

rf..72 


.56.8, 


'57.51 


'58.30 


159.08 


.59.86 


.60.65 


161.46 


162.14 


.63.05 


161.64 


'63.3s 


164.16 


'64.97 


165-78 


166.60 


.67.44 


168.25 


169.09 


167.50 


■ 68.4, 


169.18 


170.02 


170.86 


171.70 


.72.55 


■73.42 


.74,26 


■75.13 


Jliji 


■74.25 


175.02 


17589176.76 


.77.63 


.78.50 


'79.40 


.80.27 


.8,.,7 
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36 CYLINDERS IN GALLONS. 


41 Inches Diameter. 


To 


■■ 


.1 


3 


■4- 


.5 


* 


■7 


.8 


.9 


1 6-06 


6.09 


6.11 


6.15 


6.1 8 


TTi 


6.24 


6.27 


6.30 


T5 


1 IZ.13 


12. ig 


U.2+ 


,2.30 


12.36 


12.42 


12.48 


,2.54 


12.60 


„.( 


3 .8.>8 


18.17 


18.36 


.8.45 


18.54 


,^.63 


18.72 


,3.8, 


18.90 


,1.1 


4 24-aT 


24- iS 


24.46 


24.60 


24.72 


24. 84 


24.96 


25.08 


25.20 


!!t 


J 30-34 


!"■*! 


K^ 


30.7J 


jo.go 


J±2! 


31.20 


3135 


3 MO 


!,.» 


6 36-40 


36.5S 


36.76 


3694 


37.10 


37-30 


37.48 


37.66 


3784 


!U 


7 4*-47 


4Z.6S 


4S.88 


45.09 


43.30 


43.31 


43-72 


43-93 


44.14 


44- 


S 48.54 


48.78 


49.01 


49.25 


49.49 


49.73 


49.97 


50.2, 


50.45 


9 f4-«i 


S4.8S 


J5-34 


55 4' 


S5..78 


5S-95 


;6.22 


56.49 


56.76 


!!• 


10 60.68 


60.98 


6,.;7 


6^57 


61.67 


62.,7 


62.47 


62.77 


6}^ 


_«a 


II "66.74 


67.07 


67.39 


67.72 


6S.05 


6S.38 


68.7, 


69.04 


69.37 


«n 


13 72.81 


73.>- 


73.5 = 


73.88 


74.24 


7+.6C 


74.96 


75 J2 


,;.68 


IS. 


■ 3 78.88 


79-17 


79.65 


80.04 


80.43 


80.82 


8, .2, 


8,. 6c 


81.99 


m 


14 84.(75 


85.37 


85.77 


86., 9 


86.6, 


87.03 


87.45 


8787 


S8.29 


11.7 


15 gi^og 


9 '.47 


9,^0 


92-35 


92.80 


9i.2S 


93.70 


04^.5 


94.6° 


!i! 


«fi 97.09 


97.56 


98.03 


98,;, 


98.99 


99.47 


99-95 


'00.45 


101.04 


101.! 


17103.15 


103.66 


'04., S 


,04.60 


,05., 7 


105.68 


106,19 


106.70 


107.21 


,»M 


,8.C9.2Z 


109.76 


,10.28 


110.82 


111.36 


,11.80 


11241 


,,2.98 


■■3-S" 


,|(J 


19115.29 


,15.86 


116.4, 


,.6.98 


,1755 


,18.12 


,,8.69 


119.26 


119.85 


lia* 


ioizi.!i6 


i^K96 
128..05 


,22.54 
,28.66 


ii3i4 
,29.29 


123.14 
129.92 


124.35 
130.55 


"4.94 
,31. ,8 


125.54 
,3, .81 


,26.,4 
132.44 


IJJ-O 


zi 127.42 


"'33-49 


i34-'S 


'34.79 


'35-45 


1361, 


136.77 


137.45 


,38.09 


138-75 


•m 


»3 '39-56 


140.25 


,40.92 


,4,-6, 


142.30 


142.99 


,41.68 


144.37 


145.06 


*: 


Z4 '4S-63 


146.35 


147.04 


,47.76 


148.48 


149.20 


149.92 


15064 


151.3^ 


'5 


?i'lW? 


•S'±S 


iiiU 


153.92 


154.67 


155^42 


.J6.7 


,5692 


157.67 


'i 


2e 1J7.76 


,58.58 


159.30 


,60.08 


i6o.Si 


161.64 


162.42 


,63.20 


163.98 


17 16J.83 


,64.64 


165.42 


,66.23 


167.04 


167.8; 


168.66 


,69.47 


170.18 


,7B 


18169.90 


,7074 


17, -ss 


172.39 


"7323 


174.07 


174.83 


175-75 


176.59 


,7M 


19175.97 


,76.84 


177.68 


178.55 


179.42 


1 80.29 


,8,., 6 


,82.03 


,82.90 


30I 181.04 


iSj.M 


1B5.81 


,84.71 


,85.6, 


,86.,i 


■87.41 


1SS.31 


189.21 
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41 Indies Uiameter, 




■0 


.1 


•a 


•3 


■4 


•S 


.6 

~6j 


-7 

~6:p 


-8 
~T.6l 


■9 




6.3 


~-3i 


6.4 


6.49 


"Tj- 


6-64 


1 


12.7 


ir.7L^ 


.i.8j 


ii.g 


12.9S 


13.0 


13.1 


i3-.f 


13,22 


13.28 


5 


19.1 


19.19 


(9.S 


19.37 


'9-47 


'9- 5' 


19.6 


'9-74 


1983 


'993 


♦ 


zs-4 


25.59 


'5-7 


25.83 


25.96 


26.0 


262 


26.32 


26,45 


2657 


i 


Si-S 


.31.99 


■t'-M 


3^-a9 


32-45 


12_^ 


3^-7 


lit 


33-06 


iil" 


6 


3S.2C 


3S.3' 


3^-5" 


3875 


38-94 


39-12 


39.3 


39-49 


3967 
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44 Inches Diameter. 
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.7.66,-4 


17-7224 


.7-7796 


17-8081 


17.8368 


17.8941 


S3 


I8.I39H 


1B.1978 


'83558 


,8.3349 


184140 


18.47IJ 


64 


18.813s 


18.8824 


.8.9413 


1 8.9708 


19.0004 


•9-0595 




19-4163 


19-4761 


195360 


'9-i66o 


195960 


19.6560 
10.1617 


100183 


20.0791 


^1399 


10.1703 


10.2007 


5; 


10.6296 


.0.69.2 


20.7529 


20.7838 


20.8147 


10.8766 


5P 


2 I.J 500 


21.5125 


21.3751 


21.4055 


21-4379 


11.5007 


fit 


2i.t.79S 


21.9430 


22.0066 


22,0-84 


220701 


11-1340 


75 


ii-iiBi 


22.5827 


22.6472 


22.6795 


».7,,8 


ii.j7«4 


71 


i3 .663 


23.2316 


2^.1970 


2^.3297 


!3-36"i 


i3-4»8, 


72 


^3-8i3S 


238897 


23.9560 


23.9892 


24.0!I4- 


14.0889 


73 


14-4893 


24-5570 


24.6242 


24,6574 


14.691S 


14.7590 


74 


15.1 £54 


2S-233S 


^5-3016 


2;-33J7 


.i.3698 


.5-438! 


75 


iS-Sjoi 


^■E12L 


25.9882 


26.02^8 


rf.o;,j 


16.1166 


7' 


j6.S44> 


266140 


26.6840 


26.7190 


16,7540 


16 8.41 


77 


17.3472 


27.3 [80 


-7-3889 


27 414+ 


!7-4j99 


27-5310 


76 


17.9595 


2S.0312 


28.1011 


28, 1390 


18,1750 


18 2470 


■". 


28.6810 


28.7537 


2&.8264 


28.8638 


18.8993 


1S.9711 


Br 


:9.4ii7 


29.4853 


29.5590 


29.5958 


19.6317 


19J066 


Bi 


30.75.6" 


1^:2261 


30.3007 


3-3380 


30.3754 


30-450' 


1^: 


JO.9007 


30.9761 


31.05.6 


31-0894 


3].ii7i 


31. .019 


S? 


31.6590 


3'-73S3 


31.8117 


31.8500 


!i.88Si 


31.964S 


S^ 


31-4264 


3'-S037 


32.58.0 


326197 


j..«58; 


31.73^0 


!s 


33,2031 


33-2813 


.^3-3595 


rv3987 


334379 


ll-i'^l 


86 


33-9' 89~ 


34.0680 


34- '472 


341868 


34.^*65 


34-3058 


87 


34 7840 


34.86+0 


34-944' 


34.9842 


35-0243 


35-'045 


88 


35.5882 


3^-6691 


35.750. 


3J.7907 


35-83 '3 


35-9115 


89 


36.40.6 


364835 


36-5654 


l6.6o6+ 


36.6474 


36.7196 


9= 


,7-ii+t 


37.3070 


37.?P98 


37-43.3 


37-4718 


37-«5S 



I 



AREAS OF SQUARES. 



51 



In Gallons 



CO 



5i 17.3816 

6117.9515 
63 18.5305 
64I19.1188 

9>7'^ > 

66 zo 32^8 

67 20.9386 
6821.5636 
69 aa. 1978 
7G 12.8412 

V *3-4937 
7224.1555 

7324.8265 

74 25 5066 

75126. 1960 

76 26.8945 
27 602a 
28.3191 
79 29.045Z 
8029.7805 



77 
7« 



81 30.5350 

82 31.2787 
8332.0415 

32.8136 

5 33-5949 



.6 



»7-438a 
1 8.0090 

18.5889 
19.1781 
19.7764 



20 3840 
2 1 .0007 

21.6266 
a2«a6i7 
22.9060 

»M595 
24.2222 

24.8941 

«S-575i 

26.2654 



17.4949 
18.0665 
18.6474 

''9-2375 
19.8368 



'75 

«7-r*3a^ 
18.0954 

18.6767 



.8 



20.4452 
21.0629 

21.6897 

a2.3*S7 
22.9710 



17.5516 
18.1242 
18.7060 
19.2672*9.2970 
19.8670^' 19.8972 

20.4759 20.5066 
21.0940 -21.1251 
21.7213 21.7529 
22.3573 22.3898 



26.9648 

27.6735 
28.3913 

29- "83 

22^8545 



23.6254 
24.2890 
24.9618 

25.64^7 

a6.334</ 



[2 3.0035 
23.658 ^ 

24.3124 
24.99 s 6 

25.6781 

26.3697 



27-0353 
27.7448 

28.4636 

29 19^5 
29.9287 



6|34-3853 

, 3^^849 
188 35.9938 

36.8118 



30.6000 

3 » -3545 
32.1183 

32.8913 

33-673 S 

34464R 

35-2654 
36.075 1 

36.8941 

37-7222 



30.6750 

3 '-4305 
32.1952 

32.9691 

33>752A 

34-5445 
35-3460 

36.1566 

369765 
37>8o^5 



23.0360 



27.0706 
27.7806 
28.4998 
29.2282 
29.961(8 



30.7126 
31.4685 
3a.2337 
133.0080 

33-79«6 



2:3.6913 

24.3558 
25.0295 

P15.7124 

26.40 45 

27.1058" 

27.8163 

28.5560 

29.2648 

30.0 029 



54-5843 
35^3863 

i36»974 

37-0177 
137.8472 



30.7501 
31.5066 
32.2722 

3^0470 
33-8310 



34.6242 
35.4266 
36 S382 
370590 

37.8889 



1 7.6085 
1 8. 1 820 
ig.7647 
19.3566 

19:9121 

20.5680 

21.1875 

21 8162 

22.4540 

25.1011 



23-7573 
24.4228 

25*0974 
25.7812 

26.47 43 






27.1765 

27.8879 
28.6084 
29.3382 

30^772^ 
30.8254 

3'-5827 

32.3493 
33.1250 

33-9099 



34.7040 

35-5074 
36.3199 

37-H»5 
37-9724 
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AREAS OF SQUARES 



Ik Gallons 



CO 

93 
9440 

55 



issm 



•o 



96 

9743 
9844 
9945 



38.0560 

38.8970 

39- 747a 
.6066 

41 '47^' 



4a'35«9 
«398 
x?£o 
0413 
95 $8 



3«-'397 
38.9816 

39.8527 

40.6930 

41.5625 



42.4412 

43-3290 
44.^261 

45 1324 
46.0478 



•2 



38.2235 
39.0663 
^9.9183 



•25 



38 2654 

39-i<>«7 
39.9612 



40.7796 40.8228 
41.6500 41.6937 



42,5295 

43-4183 
44-3163 

45-*235|j4S-2 
f<^-i399E46»i 



4»-S738 

43-4<530 

|44-36iS 
;.269i 



38,3074 

39151^ 

40.0041 

40.8662 
41-7375 



42.6180 

43-5077 
44.4066 

45-3 H7 
46.2320 



3M913 
39.2360 

400899 

40.9529 

41.8251 

42/7066 

43-597* 
44.4970 
45.4060 
463242 
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AREAS OF SQUARES. 



If 



38.4754 
39.3210 

9441.0397 
954I.9I29 



9» 
9^ 
93 



9642.7952 
9745.6868 
9844.5875 



In Gallons. 



99 

lOi 



45-4974 



0I46.4166 



.6 



33-S59S 
39.4060 

40.26 » 7 

41.1266 

42.0007 



42.8840 

43 7764 
44.6781 

45.5889 

46. ^090 



38.6438 
39.4912 
40.3478 
41.2136 
42.08JS6 



42.9728 
43.8662 
44.7688 
45.6805 
4660 1 5 



'75 



38.6859 

395338 
40.3909 

41.2571 

42.1326 



43.0172 

43-9111 
44.8141 

45 7263 
466478 



.8 



38.7281 

39-5764 
40.4340 

41.3007 

42.1766 



43.0617 
43.9560 
44.8595 
45.7722 
^6.6941 



38.8125 
39.6618 
40.5202 
41-3879 
42.2647 



+3- 1507 
44.0460 

44.9504 

45.8640 

^^6.7868 I 
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A TABLE of Allou-ane 


to Common BrewEri of 




2 Cllon. in 


11 for A!c. 


5iu 


Ale. 


G.I1 


Ak. 


Gall 


Ale. 


Ga)\ 


Ale. 


1 


-.09 


i' 


3-27 




6.4,- 


7CC 


63.63 


1 


— IB 


37 


S-S6 




6-54 


800 


72.71 


3 


— '^7 


38 


3 45 


7J 


6.63 


900 


Si. Si 


4 


-36 


39 


3 54 


74 


6.72 




9090 


S 


— -4^ 


40 


3-«> 


75 


6.81 


2CO0 


181. 81 


( 


— 54 






76 


6.90 


3000 


zv.7t 


7 


-.63 


41 


T 


77 


7.00 


4000 


363.62 


fl 




47 


j.S, 


78 


7.09 


Soco 


454-iz 


9 


— 8! 


43 


3.9, 


79 


7..S 


6c 00 


545-42 


.■° 


— .gc 


44 


4.00 


80 


7-17 


70C0 


636.32 






45 


4.09 






8000 


727 « 




II 


1.0D 


46 


4.. a 


Si 


7-3ft 


900D 


818. 12 


12 


I og 


47 


4-2/ 


82 


7-45 


IDOOO 


909.09 


M 


i.i£ 


4« 


,j6 


83 


7-S4 


iiooo 


999.92 


'4 




49 


4-4i 


H 


7-63 


ISDOO 


1090.32 


'; 


,36 


S^ 


4-54 


S5 


y.yi 


13000 


II81 7: 


i6 


■■4S 






R^ 


J.S, 


'4000 


1272.62 


'7 


i.S, 


!• 


,6, 


87 


7.9c 


15000 


1363.52 


ta 


,.63 


S' 


4 7' 


88 


8.00 


itOQO 


1454.42 


"B 


'■7- 


53 


4S1 


8y 


8.09 


17000 


"54S32 




..81 


54 
55 


4.90 
5,0c 


90 


8.1S 


18000 

rgooo 


1636.32 










i727-'2 


31 


..9c 


S6 


5.09 


9' 


8.27 


zcooo 


iSit:.a2 


11 


J.OC 


57 


5..S 


9; 


8..; 6 


30020 


272704 


^3 


205 


58 


5-27 


93 


8-4i 


40000 


3C36o'_. 


24 


2.18 


sg 


S.36 


9-t 


8.54 


5 000c 


4545 45 


2S 


2.27 


6n 


5-45 


95 


8.63 


60000 


54H-S4 


26 


2.36 






96 


8.72 


70000 


6363.6; 


2- 


2-45 


61 


5-54 


97 


8.Er 


3 0000 


7272.72 


2P 


2-54 


62 


5.63' 


9S 


8.9= 


900:0 


Si8r.8, 


29 


2.63 


«3 


5-72! 


9B 


9.0. 




9090 90 


3= 


2.72 


64 


;.S, 


lOD 


9.09 


:ooo=o 


18181.80 






5,90 








27272.70 


3' 


28. 


66 6.00 


200 


JS.!)- 


400000 


36363.6c 


3= 


2.90 


67 6.09' 


3CC 


27.27 


j-ooooo 


45454-50 


33 


3.00 


68 6.18 


400 


3^-3' 






34 


309 


69 627 


500 


45-4' 






-31 


3-.8I 


70 6.36 


600 


u-j-; 
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A TABLE of Allowance to Common Brewera of 1 


2\ Gallong in 


13 for Beer X & VI 




uai 


Deer. 


UaU. 


B^^ 


Gall. 


7-7 


700 


E.er. 


-.10 


36 


3-y' 


7' 


76.09 


2 


-.ii 


37 


4,0^ 


7* 


7.S2 


8po 


87.96 


3 


-.j2 


3« 


4.13 


7j 


7.93 


900 


97-S3 


4 


-■4.> 


39 


4-^3 


74 


8.04 




.c8.6g 


5 


-.54 


4 


4-34 


75 


8.5 


2 000 


217-3' 


6 


-.65 







76 


826 


3000 


326-08 


7 


-.76 


4' 


4-45 


77 


8.36 


4000 


434-77 


8 


-.S6 


42 


4.56 


78 


8.47 


jooc 


.43.46 


9 


-97 


43 


467 


79 


8.j^ 


60C0 


65S.IJ 


lO 


1.C.8 


4-1 


4-78 


ec 


8.69 


7000 


760.64 






45 


4.8g 








869.53 


" 


i.Ii; 


46 


S-oo 


81 


8.Wc 


900c 


978.2* 


ti 


' i° 


47 


S.io 


b2 


89' 


lOooc 


1086.91 


13 


1.41 


4S 


S-21 


s, 


9.0 -' 


1 1000 


Iiq5-6t 


' + 


'1' 


49 


5-32 


84 


9 'i 


12000 


130429 


'5 


163 


5° 


S-4i 


Ss 


9-2) 


13000 


1412.98 


16 


r.74 




1 


86 


9-34 


14000 


.S^'-67 


'7 


1.84 


51 


S-54 


87 


945 


.5000 


1650.36 


18 


1.35 


S^ 


5.65 


88 


956 


(600c 


1759.0; 


19 


Z.06 


S3 


5,76 


69 


9.67 


17000 


1847.74 


zo 


i.17 


S4 


5.86 


90 


9-78 


18001. 


1956.43 






SS 


S>97 






19000 


J06J.1! 


2T 


2-38 


56 


6.0M 


9' 


9.8s 


20000 


.,,3.8. 


Z2 


^■39 


5^ 


619 


9^ 


lOoc 


30000 


3260.72 


^3 


2.5G 


58 


6.30 


93 


ICIC 


4C000 


4347 63 


2f 


2.60 


?9 


64, 


94 


1021 


50000 


S434-S4 


25 


2.71 


60 


6,S2 


95 


1032 


60000 


652C.45 


2C 


2.82 







96 


,0.43 


70060 


7608.36 


27 


2-93 


61 


6.63 


97 


.0-54 


8000D 


8695.27 


28 


3-<^4 


- Ci 


6.74 


98 


io.d; 


90000 


9782.18 


29 


3-iS 


63 


684 


99 


1076 


[oocoo 


10669.09 


30 


3-a6 


64 


6.93 


100 


10.86 











6s 


706 




_^ 






3' 


3.36 


66 


7'7 


20c 


11.74 






3- 


3-47 


67 


7.2S 


300 


32-6. 






33 


3-5*' 


6R 


7 39 


40c 


43-48 






34 


S-6y 


69 


7-50 


50c 


54-35 






.^^ 


,.ao 


70 


760 


600 


rti;.22 







A MONEY TABLE for ALE, in which the Net Heredlotr 1 


Revenue and add 


cionat Dutiu 


» are calciilnted and proportioned 


to the GaHon 


of 


217.6 Cubic Inchca : Ufed in Dublin. | 


O 


Excosrio 


-E 


xdfc. |ia 


Excile. 


c 


Exofc. i 


P= 


J. J. 




=; 




</. 




.= 


;. /. J. 




F= 


/. 1. d. 




I 


- li 


584 


36 




Z-; 


0J4 


7' 


- 8 3 


46^ 


70" 


4 1 5 


Bos 


a 


- 3i 


168 


)7 




3' 


fins 


72 


- 8 4* 


H' 


8or 


4 >3 -3 


100 


3 


- 4 


7;' 


J« 




s 


<9' 




- » 53 


63; 


900 


J 4 8i 


ioo 


4 


- 5'i 


33^ 






6i 






- 8, 7i 


iir 


[000 


5 ■« 4 


— 


i; 


- 6J 


JIO 


io 






V- 




- 8 8^ 


iirc 


[ 100 


6 7 Mi 


100 


6 


- 8i 


504 


4' 




9 


'HA 




- 8 10 


iH 


120c 


6 19 7 


Boo 


7 


- 93 


oSW 


4' 




io4 


;2S 






y68 


1 ioc 


7 ir »i 


20c 


8 




67* +3 




— 


1 13 




i_ 9 — i 


552 


,40c 


8 2 loj 


5oo 


c, 


I — I 


25(^44 




li 


59f^ 




- 9 2:1 


Ijn 


1500 


^ .4 6 


— 


TC 


I li 


R40 


45 




25 


i8c 


Bc' 


- 9 3* 


72'J 


iSoc 


9 fi ^\ 


^00 


11 


' 3^; 


414 


46 




4 


864 


3i 


- 9 5 


304 


ryCD 


9 17 9 


800 


'i 


> +-1 


508 


47 




5^ 


+48 


82 


- 9 6^ 


■<88 


iSoc 


■09^ 


ino 


'i 


I 6 


193 


48 




7 




s 


- 9 7i 

- 9 9i 


472 


HJOO 




5oo 


'4 


I 7i 


.76 


f9 




8-i 


6^^ 


oj6 




.1 iz 8* 




'5 


I 8i 


760 


S« 




9i 


20c 


8j 


- 9 '0' 


640 


2IOC 


'^ 4 31 


too 


r6 


I IQJ 


344 


S' 






78.1 


S6 




2Z4 


I20C 


(2 15 I, 


eoo 


'7 


3 I 


92H 
J12 


5 = 
53 


6 —4 
6 j^ 


36t 
952 


g 


- !o 2^ 


S08 

J9i 


230c 
1 40c 


'3 7 -65 


200 


■3 J9 2i 


SCO 


'9 


J i5 


096 


54 


6 


3- 


S3' 


85 


- 10 4 


976 


2 sot 


(4 10 10 


— 


It 


* 33 


fiSo 


55 


6 


4j 


it( 


9D 


~ to 55 


160 


260c 


'S « 54 


4«i 


31 


i 5\ 


3fi4 


56 


6 


6 


70A 


9' 


- 10 7 


'44 


2700 


'5 '4 « 


SCO 


12 


1 6i 


848 


57 


6 


7i 


iSf 


92 


- 10 B' 


7^8 


2800 


[6 s 8i 




1^ 


2 S 


43^ 


S« 


6 


H 


37i 


9i 


- 'O 95 


3'i 


290 c 


-6 '7 4i 


6co 


74 


z gl 


3,6 


^^ 


6 


'oi 


4S^ 


94 


- lo ri 


B96 


joco 


'7 9 — 


— 


^S 


Z loj 


6pc 


6 


"i 


°¥ 


9S 


- M _5 


180 


310c 


.8 - 71 


400 


lb 


3 — a 


184 


61 




I 


624 


96 




.64 


;20C 




800 


27 


3 n 


7SH 


5: 




2* 


JrH 


97 


- " 3^ 


548 


3jOo 


•9 3 >°3 


20c 


iS 


3 3 


J.!-^ 


63 




3-i 


792 


9t; 


- II 4^ 


i32 


,4cc 


19 15- &i 


5oc 


29 


3 4^ 


936 


(5+ 




54 


3S6 


99 


- ir 6 


Sjfi 


3So<^ 


iO 7 2 


— 


^'^ 


3 Si 


JIO 


65 




(>* 


96. 


100 


- ir 7', 


|oo 


j6oc 


20 18 9^ 


4CC 


3' 


3 74 


104 


66 




8 


54-1 


200 


• 3 3 


Soo 


3700 


21 10 5 


goc 


3' 


3 84 


fj88 


67 




9-' 


I3fi 


300 


1 .4 i^ 


20c 


^800 




200 


33 


3 10 


i7ifi& 




10171; 




2 6 6i 


^100 


3900 


22 13 8i 


60c 


34 


3 'li 


S;6S9 


8 


-iU9^ 


j-or- 


2 18 2 


— 


4000 


^3 5 4 





31 


4 — i'44o:[7ol H 


tifsyc 


200 


3 9 9? 40c 


4100 


2 J 16 irJ 


l£5 



A MONEY TABLE for ALE, in which thf Net Her 


-dilary 




Re^e 


nue 


and addiiional Duties are calculated and proportioned 




to the Gallon of j 1 7.6 Cubk Inches : ' UCed in "Dublin. 
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p 


Einfc. 1 p 1 


eT. 


.fe. 




r= 


/. 


J, 
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^ 


/. ,. J. 


-• -^ '• 


I. 


il. 






4-2 on 


H 


S 


7 


Boo 


7700 


44 '5 9 


Sod 2Io53ii7 


'9 


4 


— 




4.300 
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t6 


1 I ■? 


76 


. 9i4 


700 


- i5 


9t 




- 4i i 


47 


> 15 1 


77 


I 10 -5- 


800 






iS 


- ! T 


4« 


' '♦ T 


78 


■ 'oi4 


900 


I I 


6J 


19 


- 5iT 


49 


I z 4 


79 


I ioi4 


ICOO 


I 3 


■li 


20 


- Si 


}0 


■ =5:4 


8c 


! l?i ^ 


1000 


z 7 




II 


- 6 + 


Ji 


; *!f 


Si 




3000 


3 " 


24 


12 


- 6ii 


S> 




32 


I Hi 


400c 


4 >S 


2 


23 


- 6S 4 


S3 


1 3* T 


83 




Soeo 


S "9 


■ 4 


I't 


:?l 


!4 


■ 31 


S4 


1 — 








25 


ss 


• 3i T 


85 










if 


- 7ii 


S6 


I 4 . 


^6 


z -i 








27 


- 7J 


S7 


I 4i TT 


?7 










2S 


- 8 -; 


58 


' 4i TT 


88 


2 li i 








^cl- 8ii 


f9 


■ 4i 


H9 


2 1^4 








A- 8M 


fto 


' 5 Y 


21 
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A new and cgmA MONEY TABLE for STRONG 


WATERS, at zJ. BJ. and lod. per Gallon, for i.to 


20cx> Gallons. 


1 


O 


74. 


SJ. 


»<^^- U 


2^. 


SJ. 


10^. 










P» 






■ 


f. J. 


I. 1. d. 


/. X. </. 


/. d. 


/• s» dt 


/• s* d* 


1 


— 2 


8 


— — 1031 


5 a 


I ~ 8 


I 5 10 


2 


— 4 


— I 4 


— I 832 


5 4 


1 I 4 


X 6 8 


3 


— 6 


— i — 


— a 633 


5 6 


I a — 


X 7 « 


4 


— 8 


— 38 


-- 3 4 34 


5 8 


I 2 8 


I 8 4 


5 


— 10 


- 3 4 


— 4 2 35 


5 10 


I 3 4 


I 9 2 


6 


I — 


— 4 — 


— 5 — 36 


6 — 


I 4 — 


X 10 — 


7 


I 2 


- 4 8 


— 5 10 


37 


6 2 


I 4 8 


I IQ 10 


8 


» 4 


— 54 


— 6 8 


38 


6 4 


I 5 4 


I XI 8 


9 


I 6 


— 6 — 


- 7 6 


39 


6 6 


I 6 — 


I la ^ 


lO 


I 8 


— 68 


— 84 


40 


6 8 


I 6 8 


1 13 4 


II 


I 10 


~ -Z 4 


— 92 


41 


6 10 


I 7 4 


I 14 2 


12 


% — 


— 8 _ 


— 10 — 


42 


7 — 


1 8 — 


X 15 — 


^3 


2 2 


— 88 


— 10 10 


43 


7 2 


I 8 8 


I 15 10 


M 


a 4 


— 94 


— 11 8 


44 


7 4 


I 9 4 


I 16 8 


15 


2 6 


— 10 — 


— 12 6 


45 


7 6 


I lO — 


I 17 6 


16 


2 8 


— 10 8 


— 13 4 


46 


7 8 


I 10 8 


I 18 4 


^7 


2 10 


— 11 4 


— 14 2 


47 


7 10 


1 IX 4 


I. 19 2 


18 


3 — 


— , 12 — 


— 15 — 


48 


8 — 


I la — 


2 — . — 


'9 


3 2 


— 12 8 


— IS ic 


49 


8 2 


I 12 8 


2 -^ 10 


^0 


3 4 


- 13 4 


— 16 8 


50 


8 4 


I 13 4 


2 I 8 


21 
22 


3 ^ 
3 ^ 


.^_ IJ. ..^ 


51 

52 


8 6 
8 8 


I 14 — 
I 14 8 


2 a 6 
a 3 4 


— 1^ — 

~ 14 8 


— 17 

— 18 4 


23 


3 ic 


_ 15 4 


— 19 2 


53 


8 10 


I i| 4 


a 4 2 


24 


4 — 


— 16 — 


I — — 


54 


9 •- 


1 16 — 


a 5 — 


25 


4 2 


— 16 8 


1 — 10 


55 


9 * 


I 16 8 


2 5 10 


26 


4 4 


^ 17 4 


I I 8 


^6 


9 4 


I 17 4 


268 


27 


4 ^ 


— US — 


lid 


57 


9 6 


I 18 — 


276 


28 


4 8 


— . 18 8 


I 3 4 


58 


9 8 


I 18 8 


284 


*9 


4 10 


^ 19 4 


I 4 2 


59 


9 10 


I 19 4 


a 22> ^ 


3P 


±ZL 


f — •— 


I 5 — 


60 


ro — 




2 10 rr 
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A new and coircct MONEY TABLE for STRONG WATERS, 
at 2 J. %dn and lod. per Gallon, for i to 2CXX)o Gallons* 




c- 



^s 



Dircdions for the ready finding all the Ad$ 
in Edgar, &c. which correspond with tho 
business of an Excise-Officer* 



Faos. 

ANY Seaman or other Perfon, either aiding or 
being prefent at the delivering or receiving of 
any Goods from any Ship, Of^, and fliall not within 
a Month after difclofe the £ame, he (hall, for every fuch 
offence, forfeit ten Tounds Jlerh to be levied by diftrefs, 
or in default thereof, be committed to the next Houfe 
of Correction. Fide Edgar, 1 33 

If any Perfon (not being a principal) but an Abettor, 
(hall difcover fuch Frauds, he (hall not only be acquit* 
ted of the Penalty in relation to himfclf, but fhaU alfo 
receive one moiety of the Fines. IJZ 

Any Perfon who fhall harbour, or permit to be har- 
boured, fell, or expofe to fale, or buy any Excifeable 
Goods (knowing them to be mnj fliall, befide the 
forfeiture of the Goods, forfeit alto treble the Value 
of them. Jtnn, Georg Reg. 12. 

Every retailing Brewer, who fhall brew or make any 
Guile of Beer or Ale, 'ftiall declare to the proper 
Guager, how much Strong, and how much Small he 
intends to make before he removes it ; or upon the 
Brewer, or his refpedlive Servant's refufal to make 
fuch declaration, the Guager is to charge the whole 
ftrong, and the Brewer ftiall not only pay the Duty 
accordingly, but alfo forfeit twenty Shillings for each 
Barrel contained in the faid Brewing* 4 Georgii I* 
Cap. 2* Sta. 7. — mdE4gar 289 

If a Brewer, or his Servants, fhall mix or make 
any increafe whatfoever in Beer or Ale, (nay even 
from what remained of a former Brewing, unlefs in. 
the fight of the Guager) fuch Brewer fhall forfeit for 
every Barrel the Sum of five Founds; and the Servant 

afliftiyg 
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66 Direaions for ibe ready Jindirig tf Affs 

affifting» the fam of twenty Shillings for erety Banclj 

or in defaolt fuffer three monthi imprifonment. sSft 

NoUf Armiiand Ammunition are exempted from pay* 
mcnt of £xci&* Vide Exci/cjifff SeS. 7/^.— and Edgar 127 

If any common Brewer (hall refufe the.Guager to' 
eater into his Houfcy Brew-Houfe or any other Houfe 
or place belonging to him^ and to fee his Coppers 
and other Veflek^ or (hall deny to^ (hew the Beer or 
Ale made by him» he (hall forfeit for every fuch denial 
the fum of fifty Pounds, and be alfo prefently for* 
bidden by the Officer, to carry or deliver any Beer or 
Ale^; which if he (hall neverthele{s do, he (hall forfeit 
double the value of all fuch Boer or Ale^ Vide Exclfe* 
jia^ Sea 38.— and E4sart 148. 

Every Guager has a right to tafte drink in Inn- 
keepers Cellars, and upon the Inn-keeper*8 refuting,. 
be is to forfeit five Pounds. 4 GeorgyReg, Sea. ^b^^ 
and Edgar. Z^ 

All and every the Brewing.Ve(rels and Uteniils ufcd: 
in any Brew-houfe, into whofe hands the fame (hall 
come, and by what conveyance or title foever the fame 
fhall be claimed, (hall be liable . to all Arrears and 
Penalties incurred by the perfon fo nfmg the faid Brew* 
houfe. I Georgii II. Regis f Cap. x Sea* 5* 

Ohfervet No Diftiller is to carry out, or deliver any 
Aqua Vitae, or Spirits, to any cuftomer, by a Cafk or 
Gallon (without Notice given to the proper Officer) 
unilefs at lawful Hours, vi%, from the 25/^ of Marehf 
to the zqfh of September f between the Hours of three, 
in the Monung, and nine in the Evening ; and from 
the 2^b of September to the t^th of March^ between 
the Hours of five in the Morning, and eight in the 
Evening ; or for every fuch offence forfeit ten Pounds* 
And alfand every the Stills, Worms, Still-heads, Tubs, 
and other Utenfils, are liable to all 'Arrears and Penal-- 
ties due by any Peifon for Spirits diftilted in the faid 

Houfe^ 



inlS^DGAisi and oibersi 6f 

Houfe, let them be found with whomfoever, or under 
what colour foever. i Georg* Regm Cap* i. ^cQ^ 5» 

If any Sheriff, or his deputy, fliall make repletia 
of any diftrefs, taken for Excife or Penalties, every 
f uch Sheriff (hall forfeit double the fum for whidi tlie 
Diftrefs was taken. Excife^A^^ ScS. 63. — and E^gar^ 1 66 

At Fairs the Perfons (hall pay their Excife before 
they Tap, hnd upon their ref uling, the Officer may feize 
and detain the faid Beer or Ale, until paid the Duty« 
Excifc'ASf Sea. 40. — ^and Edgar, iJlQt 

A CoUcftor is to receive yearly the Fees here men* 
tioned, and no more, upon pain of forfeiting ten 
Fonnds^erl. and lofe his Employ, viz. One Shilling 
for Ale ; the like for X- Waters ; and Two Shillings 
for Wine Licences. FiJe i4> 1 5> 17 and 18 Carol. 11. 
€a/f. 18, 19. Sea. the 3d, — and Edgar ^ Z4^ 



For Quit- Rent the Colleftor may demand the Fees 
hereafter mentioned, and no more, viz* Fide 9 GuRcU 
III. Cap. ^i. Sea. 4> 



For every acquittance they fhall give for 
any Sum above fiveShillings, and not 
exceeding twenty ShiUings 



I /• X. d. 



For every Sum above twenty Shillings, 1 

and nqt exceeding five Pounds^ .-u- j -^ I — n 

* 

For every Sum above five Pounds andl ^ 

not exceeding fifteen Pounds — *• 3 I**0 

And for every Sum above fifteen Pounds -^ 2 «■«! 

And in no cafe to receive any more for any 
one acquittance than two Shillings. 

For entering the acquittance, and figning 7 
fte Book, by the Perfons jpaying j *^ "*** ^ 



% 
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For want of Diftrefs to fatisff any Fine or Penalty, 
the Perfon to be committed to the next Goal or Houfe 
of Corre6Uony where the Gaoler is to receive them, 
and fet them to work (by which they are to be main- 
tained,) and if he fuffer any fuch Perfon to efcape, he 
, it to forfeit double the Sum by Diftrefs. Victe Etccije^ 
M, Sea, 63 — 9nd Edgar. 166 

Perfons guilty of a wilful Peijury at an Excife-OfEcc,* 
and thereofconvi6ted at an AfTizes or Quarter-Seffions, 
the Perfon fo offending, is to be put in the Pillory, 
by a Stan 28 Elizab, Vide Edgar. X79 

Any Perfon who (hall prefume to fell Ale without 
Licence, fhall for every time he fo offends, forfeit five 
Founds* 14 and 15 C^iro/. II. C/z/* 18.— -and ^c^jr 228 



If any Perfon concerned in the Excife, (hall conceal 
any Perfon*s Licence, he (hall for every offence forfeit 
ten Pounds. * ibidL 

An Officer, uj^on denial of entrance, may with the 
Conftable break open doors in the day-t^^we- *■ Ocorg. 
II. Cap. I. Sea. 4. 

If any Perfon (hall affault or refcue from an Officer 
in feizing any excifeajble Goods, he (hall for the firH 
offence forfeit one hundred Pounds y or on failure of 
Payment, fuffer Twelve Months Imprifonment ; and 
for the fecond offence, (hall be tranfported to fome of 
his Majefty'a plantations in jimerica; there to con- 
tinue for feven years. 12 Geo. I. SeQ. 15. 

Compounders to fell Beer and Alie in thek* Dwelling- 
houfes only, by virtue of their agreement, and if he 
fhall fell Beer or Ale by the Barrel, ©*r. to any 
Houfe-keeper, ViAualler, l^c. out of his Dwelling- 
houfe, the perfon fo felling, and he who buys, (half 
each forfeit the Sum.of forty Shillings, to be levied by . 
diftrefs. -Fide Edgar, <. I^i 

Barter deemed &le in the ad of Excife* Fide Edgar 139 

Porteni, 



^ 

PorterSy Carmeil* .&c« refufingto carry godds to the 
iExcife Office, or other. pl<M:e of fecurity, which goods 
iiave been ieized by an Officer ; fuch Porter, &c. fhall 
forfeit ten Poinds, to be levied by diftrefs, provided 
he be renderfd re»fonable allowance for his trouble. 

Upon information, witnefTea or parties, in any -dif- 
trid may be fummoned, as if refident where fuch in- 
formati^ was exhibited ; and fuch perfons refufing 
to appear ; or appearing, refufing to fwear ; or fwear- 
ing, refuiing to give diredt anfwers, (hall forfeit ten 
Pounds, to be levied by diftrefs; and for want of 
diftrefs, to be committed to the next Gaol, or Houfe 
of Corre^on* jitin* quinU Georg, 2* Regis-'f^nd E4gar l6g •• 

If any Perfon believing himfelf aggrieved by any 
judgment of a Sub-commiffioner, deiigns to appeal, 
fuch appeal muft be made within two calender months 
after fuch judgment 4 or it (hall not be received* jimi^ 
22 Geo. I. Cajf. I* Sea 7. 

Brewers^ diHrained by the judgment of a Sub*com« 
mif&oner (in cafes of concealments) muft profecute his 
or their complaint before a Juftice of the Peace, within 
the time .of fourteen days, otherwife the Officer may 
proceed to the fale of the Goods and Chatties fo dif« 
trained. Excise jidt SeS 44.— and Edgar, i^z 

No Perfon whatfoever (hall prefume to keep a com- 
mon Ale-houfe, or Tippling-houfe, or ufe felling of 
Beer or Ale without licence ; upon pain that every 
Perfon fo offending, (hall for every time forfeit the 
fum of five Pounds. 14 and 15 Carol. II. Cap. iS. 
zxkdEdgar$ zi^^ 

Licenced Perfons muft be thofe of good behaviour, 
able to entertain travellers^ their dwewng . mttfl be in 
convenient places, as Market-towns, in Villages, or 
on Roads. 14 and 15 CaroL II. Cap. i8-f-and Edgar til 

Every.Perfon fo licenced, is to have a fign.or buih • 
at his door, to inform travellers and ftrangers. Fide 
Car. iKJ.-'^ni Edgar, lit 

Og \^^ 
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No Perfon (tttalefs h^ be licenced) (halt fell by retail, 
t»s. by the Pint» Quartr Pot^tle or Gallon, or by 
any greatef br leffer r^taififlg meafure, any kind of 
Aqua Vkac,- or Spirits, te be drank or fpent within 
his manfion-houfe, or any other place ift )hs tenure or 
occupation » by any means whatioever, upon pain of 
forfeiting for every fuch offence the fum of five Founds* 
J 7 and 18 CaroL il* Cap* 15 — ^and Edgar t 237 

Every Sub*cDmmiflioner (if required by the Defend* 
ant) is to take his Oath, adminiftered by the Oerk 
of the Seizures* that he is difintereiled and neither 
to gain or lofe by that Information depending before 
him ; and upon refuiing fuch an Oath> he is then dif<« 
qualified to heiar the matter* - Ann. qmnU George 11* 
Reg. 

All Wines in Hbgflieads, Brandy, and other forcigrt 
Spirits, in teflek containing niore than four Gallons i 
Tobacca above the weight of four Pounds ; Silk in 
whole Pieces 5 Tea exceeding the .weight of twe 
Pounds, that (hall be carried into the land parts of 
this Kingdom, iKiIIl>e liable to be feited>bY z^y O&iotv 
of his Majefty's Revenue, and- <ieemed forieited, unlefs 
the Carrier (hall a6itua!ly produce a Permit from the 
proper Office, or tnake Oath of the lofs of fuch Permit* 
Anh> qumU Geogi II* Hegt 

Fees to be taken by Officers for Permits ; for any 
Permit of any quantity of Tobacco under a Htlndred 
Pound Weight, or other Goods under the value of 
five Pounds, one Penny, and no more* And for every 
Permit for any quantity of Tobacco of orte Hundred 
Weight and upwards, and other goods of the value of 
fire Pounds and upwards, three Fence, and no more* 
liiJ. 

An Officer may diftrain for Ale, Wine, or X Water 
licence (by day with a Conftable.) liid^ 



No Perfon is to have a Still fixed, farther from a 
Mttket-town than the fpace of two miles, under pam 



of 






in Edgar and others. 7^ 

P4GE. 

•f forfeiting the Sum of fbrty Pounds. Nor fliall any ^ 
Perfon keep a fixed Still for his private ufc) which 
jfhall contaixl more than twelve Gallons ; upon pain of 
being deemed « common DiftiHer, and liable to the Da- 
ties arisixlg from fuch Liquor, hi J. 

No Perfon deemed a Retailer, but fuch as fells under 
a Gallon of Spirits. I5iJ, 

Obferve that all' Perfonsf convfdled for private felling, 
are for the firft offence to forfeit twenty Shillings j and 
for the fecond forty ; but for the third he fhall not only 
forfeit three Pounds, Steri. but may be fent to Gaol, 
till he enters into Bond, with good Security, in the 
Penal Sum of twenty Pounds Sierl. that he will not fell 
at any time afterwards. See Edgar. • - - 146 

All Perfons convii6^ed of private felling, are in the 
Law deemed Retailers, and confequently are not only 
liable to the Fine, but alfo by the Hereditary Ait, 
made the 14 and 15 of Charlet the zd* are to be charg- 
ed with Licence and Excife for all the Liquor found 
with them, till the Eqfier following^. 5^^ Edgar^ Page 
125, and line Ttzd^ where he fays (any Perfon who (hall 
tap oirfell Beer or Ale publicly or privately) which 
words make this Ait applicable to private as well as 
public Bivwers. 

Officers to have twenty Days Notice of Trial in 
Aftions brought rgainit them. See the Aft made the 
7th Year of the Reign pf King George II, entitled. 
An jti3 for th^ more tffeSual preventing Frauds and 
jibufes in his Majejly's Cujibms and Exctfe. 

Copies of the Entries of OiEcers Commissions to be 
allowed as Evidence in all Suits, Indictments, and In* 
formations. Ibid, 

Note. That the fituation of Backs and Coolers are 
not to be altered, under the Penalty of five Pounds. 
Ibid. 

Note* That the feveral Duties and Forfeitures arif- 
ing by Licences for feUing of Ale, Wiae^ and X Waters^ 

G g » Kt 
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are ttf 1)e colleded and paid as by. the Aft of Excife. 
yiie an Aft made in the 7th Year of King, George the 
li. vfs. (an Aft ^r continuing and amen£ng) an Aft 
for preventing (ereral Frauds and Abufips conunitted in 
hit'Majefty'sCuftoms and Excife, by which it is plain» 
that the ConunifiBoners and Snb-commifiioners have full 
power to fummonsy hear^ judge, and fine in the above 
Cafes, as they have in die Excife Aft, to which they ^ 
are referred ; which Aft of Excife is to continue as 
fully and effeftually as if exprefled in the body of this 
Aft. See an Aft made in the fym^ Year, entitled^ 
^ht As for graniing Ins Majefy a further adjitional 
Duty on ff^inc, &€. 
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